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The Meco Aviator Welding Torch will no longer be 





available, for the duration — the vital alloy used in making the one- 


piece forged handle of the Aviator has been called to front line duty. 


You'll be interested, because it is one more example of the pioneering 


research that has kept Meco equipment ahead of the field in pro- 


ducing the finest equipment possible. 


And it is one more reason 
why you can look forward 
to owning an Aviator Torch, 
with its demonstrated selec- 
tion of superior materials 
and safe, rugged construc- 
tion... after the war is won. 


x x 


In pre-war days and in war times, the 
Meco Aviator is standard equipment in 
aircraft schools and colleges for instruct- 
ing air men and ground crew members 
in precision welding. This illustration 
is typical of a student body —“learning 
by doing”—with Meco Aviator Torches. 
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Welding Is on Trial Again 


Those who have long been critics of welding and welded con- 
struction are again ready to, in the parlance of the weldor, “Throw 
welding in the jug”. The exact criminal charge has not yet been 
filed, but diehards would lead us to believe that the crime is of 
such magnitude that welding should not be used again. 


Some of the diehards, particularly those in the consulting 
engineering fields, have until recently opposed welding. The two 
prevailing opinions as to their reticence to accept welding have 
been: (1) they are too lazy to investigate the possibilities of 
welded design or () the use of the welding would result in a reduc- 
tion of their fees because of the resulting reduction in costs. 


The latest attempt of those who would impede progress centers 
around the 16,500 ton tanker, Schenectady, which sank at an out- 
fitting dock in Portland on January 16. 


Why would a newly launched 523 ft tanker break in two—let 
down in such a manner as to tear, not along welded seams, but 
through thick steel plates from deck to keel? Such was the accident 
which occurred just a few hours after the Schenectady had com- 
pleted successful trial runs. 

One “expert” tells us that it was because of the lack of flexibility 
—a feature he says to be inherent in welded ships. He said, “This 
break probably would not have occurred in a riveted ship.” 

Not having had an opportunity to investigate this mishap, any 
opinion I might make would class me as an “expert” also. Others 
have told me, however, that welded ships are flexible—limber, in 
fact—and that they can take hogging and sagging in a seaway 


without opening seams, a situation sometimes experienced on 
riveted ships in heavy seas. 





The exact cause of this failure may never be determined. At 
least, it won’t be known until after the present investigation is 
completed. When the story is finally told, we of the welding 


industry will feel sad—sad for the diehards who then will have 
much longer faces. 


It would be difficult for any jury to convict welding, particularly 


so in view of the witnesses who can present evidence in favor of 
the defendant. 


First of all, the Schenectady is not a tanker of untried design. 
Dozens of tankers of this design have been built and are now 
plying the seven seas. None have been broken in two, although 
some have been shot in two—only to be repaired and returned 
to sea. Welded ships can take the rigors of the war and strains 
of the sea as so many of our fighting craft have proved*. Tankers 
do equally as well as is told in a brief article elsewhere in this 
issue (see page 46). 

Had the welds failed there might be a reason to blame welding, 
but when plates failed it would possibly be better to look for the 
source of the trouble elsewhere. One potential trouble source 
might be in the steel, though this is very unlikely. The most 
plausible explanation is that the mid-section of the ship was resting 
on bottom as a result of a rapidly dropping river. Previous expe- 
rience with ships aground—welded or riveted—has proved that all 
ships may break apart by rocking on high ground under their 
mid-portions. 

The irony of the situation for the diehards is that welding and 
cutting have already been called to the aid of this stricken ship. 
the keel plates have been severed by underwater cutting, and the 
ship will soon be towed to dry dock where the separated pieces 
will undoubtedly be welded together again, permitting the 
Schenectady to serve its useful purpose. 


*See THE WELDING ENGINEER, April, 1942. 
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Will Your “FORTRESS’ 
Be Ready On Time? 


Think of the months of training and practice 
this bomber crew put in before they were ready 
for the real test. 


ALTER EGO: And, think of the years of effort engineers and 
shop men put into the development of the ‘Flying Fort- 
ress”... all to enable the crew to rule the airways—to 
navigate in a bee-line to the destination, fight off ‘‘com- 
petition” all the way, hit the target and get home safely. 


Like the YEARS of preparation that’ll be re- 
quired to develop fortresses of knowledge before 
business crews can expect to rule the post-war 
market ways. 


ALTER EGO: Right! It’ll take shrewd management to steer 
a course of profits . . . ingenious designing to fight off 
tough competition . . . efficient production to hit the mark 
of rock-bottom costs and top quality. All of this to survive. 


All of which is embodied in the practiced use of 
arc welding. There’s our fortress for survival in 
the Battle for Business. Let’s start developing our 
welding knowledge NOW by consulting Lincoln. 


Ask your inner self if time isn't getting short 
for post-war planning 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 


OFFICIAL PHOTO U. 8. ARMY AIR FORCES 
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Welding Weapons for Victory 


Many men who learned welding during the depression on the 


‘“‘make work” program at the Pullman-Standard plant are now 


applying this knowledge to turn out war implements. Using 


giant positioners, Pullman eliminates vertical and overhead 


welds, saving hundreds of man-hours in tank manufacture. 


ONSTANTLY broadening its sphere 
CC of influence in the war effort, 
welding is gradually replacing 
other methods in the fabrication of 
important ordnance material. 
Welded tanks have replaced riveted 
models. 
Welding is making possible amaz- 
ing records in the nation’s shipyards. 
Welding is lending impetus to the 
manufacture of heavy artillery and 
large field pieces. 
Welding is even replacing light 
riveting in many phases of aircraft 
construction. 


Prewar Beginnings 


While the war has been the imme- 
diate factor in the present vast expan- 
sion of the welding field, yet it cannot 
be given the full credit. Welding was 
on its way before the war. Studies of 
plants in which welding is playing a 
dominant part today usually reveal 
prewar plans that were adjusted to 
war needs after Pearl Harbor. 

One of the most striking examples 
of how prewar welding plans have 
been put to work to increase the flow 
of war goods may be found in the 
arsenals of the Pullman-Standard Car 
Manufacturing Co. This company, 
needless to say, builds freight and 
passenger cars for the nation’s rail- 
roads. Back in the early 30’s, Pull- 
man began studying means of improv- 
ing railroad rolling stock. Passenger 
air conditioning was developed in 
1929; the lightweight — all-welded 
treight car was born in 1931, and the 
‘rst streamlined train was delivered 


Fig. 1—A lightweight freight car receiving its 
finishing touches in one of the Pullman-Standard 
Plants. The knowledge gained when company 
engineers designed for the replacement of 
heavy cast pieces with lighter welded parts 
later proved invaluable in war work. 


By ROY J. QUINN 


from the Pullman-Standard shops in 
February, 1933. 


Welded Freight Car 


The lightweight freight car, Fig. 1, 
plays a particularly important part in 
our story. In designing it, company 
engineers also replaced heavy cast 
steel with shop-made parts fabricated 
by welding—a change considered 
radical at the time. The company had 
in mind a dual purpose: to secure a 
lighter, functionally streamlined 
freight car which would save money 
through lower haulage costs and also 
to “make work” for its men, many of 
whom were idle during that depres- 
sion period because of lack of new 
car orders. 

The application of welding tech- 
niques placed on the market a new 
freight car, which was tested by the 
Association of American Railroads 
and given the following endorsement : 
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“The stresses, in proportion to the 
yield point of the material, were in 
general lower on the Pullman-Stand- 
ard car than in the A.A.R. car at prac- 
tically all speeds of impact.” ; 
Welding was to play an even 
greater part in the production of this 
type of freight car than was at first 
planned. When engineers in 1941 
began to experience difficulty in get- 
ting either cast or rolled steel, lighter 
weight welded parts (designed earlier 
in anticipation of such an emergency ) 
began to replace center filler castings, 
draft lugs and striker plate castings, 
lending longer life and adding greatly 
to the company’s ability to obtain the 
materials necessary to build cars. 
With this background, there is little 
cause to wonder that Pullman-Stand- 
ard was coéperating with the Govern- 
ment in conducting tests on the weld- 
ing of armor plate over 18 months 
ago—at a time when American ar- 
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senals generally were turning out 
nothing but riveted tanks. The Pull- 


man 
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samples passed 
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successfully 


through the firing tests at the Aber- 
deen, Md., proving grounds and 
helped pave the way for the introduc- 
tion of the all-welded tank, one of the 
most efficient war weapons ever cre- 
ated by any nation. 


30-Ton Positioners 


Production of welded tanks at the 
Pullman plant has been greatly facil- 
itated by the employment of giant 
positioners which are able to grasp 
the hull of a 30-ton M-4 tank and 
turn it end-for-end and upside-down. 
These mammoth jigs, Fig. 2, are a 
development of positioning fixtures 
used by the company in the welding 
of lightweight freight cars, Figures 3, 
4 and 5. 

The big positioners, or “manipula- 
tors” as they are sometimes called, 
weigh 14 tons each and are so versa- 
tile in their operation that not a single 
vertical or overhead weld is necessary 


Figures 3 and 4—Two views of small posi- 

tioning jigs which were developed back in 

the early 30's when Pullman-Standard was 
designing its lightweight freight car. 


Fig. 2—As an outgrowth of its early experi- 
ence in welding the lightweight freight car, 
Pullman-Standard developed these giant posi- 
tioners or "‘manipulators,"' which are able to 
grasp the hull of a 30-ton tank and turn it 
end-for-end or upside-down so that all welds 
can be made from a downhand position. This 
one development made possible an 800% in- 
crease in tank output when Pullman-Standard 
turned from rcailroad cars to armament making. 
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Fig. 5—The center sill bleacher or ‘'tumble bug"' 


of the 30-ton manipulators is declared 
to be largely responsible for making 
possible an 800% increase in tank 
production at the Pullman-Standard 
arsenal, 


Development of the man-size jigs 
needed for tank fabrication required 
three months of intensive work by a 
staff of company welding experts 
headed by William Boese, a pioneer 
who began welding in 1921 at the 
company’s Michigan City, Ind., 
freight car works. Boese, who welded 
the first center sill (Fig. 5) in the 
history of railroading, claims emphati- 
cally that “the company’s pioneer ex- 
perience in welding heavy freight car 
underframes made the speedy process 
for tanks possible.” 


The positioner for tank welding 
consists of two parts : a movable truck 
and a jig. The jig proper holds the 
hull plates in position for welding. It 
is supported by the truck, a heavy 
steel frame, 15 by 24 ft. The truck 
is mounted on four railroad car 
wheels and runs on a broad gauge 
track. Within the truck frame, the jig 
is suspended from ball-and - socket 
type joints and can be readily tilted 
or rotated to any position. Thus the 
weld metal is always directly above 
the joint to be welded. 


At the Pullman plant, Boese also 
points out, welding has eliminated 
most of the time formerly required 
for machining and grinding the armor 


Fig. 6—Manufacture of sleek sub-chasers like 
these is the latest responsibility assumed by Pull- 
man-Standard. The company is applying welding 
techniques to a great deal of the fabrication. 


uses air cylinders to turn freight car sills into the 
various positions required for downhand welding. Welded center fillers and strikers, perfected by 
Pullman-Standard engineers, lightened and strengthened the entire center sill. 
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plate in preparation for riveting. 
Field Gun Carriages 


Another example of the application 
of the Pullman company’s welding 
knowledge and experience to war 
work came when a department was 
opened to make carriages for large 
field pieces. One of the main sections 
of the carriage, the cradle, had pre- 
viously been machined from a solid 
steel bar. Applying the same tech- 
niques which led to the strong, all- 
welded center sill in the lightweight 
freight car, Pullman-Standard de- 
signed a welded cradle. Though fully 
as efficient as the solid piece, the new 
job was considerably lighter in weight 
and required less steel. 


Shipbuilding, Too 


Just recently the company accepted 
still another, and perhaps even more 
spectacular, responsibility in supply- 
ing our country’s war needs. The 
same plant which once produced the 
streamlined train is now building 
sleek sub-chasers for the Navy, Fig. 

These ships are of practically all- 
welded construction. All of the com- 
pany’s previous welding experience 
and ingenuity have been utilized in the 
shipbuilding department, which has 
straight-line production methods in 
effect that put shipbuilding on a mass 
production basis. Supplementing the 
efforts of the hundreds of men en- 
gaged in ship welding are women 
weldors (Fig. 7) who have just re- 
cently graduated from the company’s 
training school. 


Fig. 7—Mrs. Katherine Greathouse, left, 
and Mrs. Phillip Powell were recently ac- 
cepted as weldors in the Pullman-Stand- 
ard shipbuilding division. The women 
passed company tests after taking welding 
training in a technical high school. 





Official U. S. Navy Photograph 
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Correcting Distortion in Larg 


a 


Confronted by a rapidly expanding program, shipbuilders 
are striving to prevent distortion through improved con- 
trol over welding and to devise effective and economical 
procedures for removing whatever distortion does occur. 


Without the use of arc welding and 
oxy-acetylene processes, the modern 
subassembly method, which makes 
possible the amazing speed at which 
ships are being produced today, would 
be virtually impossible. Unfortunate- 
ly, there is a saboteur, lurking in both 
arc welding and flame-cutting, whose 
name is Old Man Distortion. He 
works to reduce the strength of ship 
hulls and to cause more or less serious 
delays in fitting-up operations. His 
ways are insidious, and the problem 
of counteracting them one of extreme 
difficulty. 

In a previous article*, Mr. Grover 
discussed the principal methods used 
by shipbuilders and steel fabricating 
plants for holding distortion to a min- 
imum. He now takes up the correction 
of distortion through such means as 
cold straightening, hot straightening 
and flame-straightening. Taken to- 
gether, these two articles provide a 
thorough coverage of this timely and 
vitally important subject. 


HE designer of ships and other 

' large fabricated structures can 
do much to help eliminate dis- 
tortion and thus avoid the neces- 
sity for straightening. His problems, 
though, are by no means easy ones. 
For example, designers have been ad- 





*“Preventing Distortion in Large Structures,” 
page 40, THe We.ipinc Enorneer, January, 1943. 


vised always to balance all welding 
about a neutral axis, such as the y-y 
axis of the hatch girder shown in 
Fig. 1. Apparently the correct rule is 
not so simple. The welds a and b that 
join the face plate to the web cause a 
lateral bowing, e, which might be ex- 
pected to increase when further welds, 
c and d, are made on the same side of 
the y-y axis to attach the chafing bar. 
It has been found, however, that the 
effect of these welds is to cause a de- 
crease in e. Perhaps the heating effect 
of the new welds is just enough to 
relieve some residual stress in the 
welds a and b. 


Design Considerations 


One of the most important precau- 
tions for the designer to take is to 
specify no more welding and no larger 
welds than are necessary for strength 
and for elastic stability, which are 
usually the only criterions for propor- 
tioning the welds. Welding specifica- 
tions and rules often work out in 
practice so that intermittent welding 
involves less deposited metal than the 
minimum permissible size of con- 
tinuous weld for the thickness of 
metal involved. Distortion increases 
with a comparatively small addition 
of deposited weld metal, the increase 
being more than one would expect. 

The insidious waste of time, labor 
and electrodes involved through the 
making of oversize welds too often 











Fig. 1—This drawing of 





a hatch girder indicates 
that distortion problems 











Making welds Cand d “reduces y' 
lateral bowing “e", caused by 
Previously made welds aand b- 


are not always simple 
ones. Instead of increas- 
ing lateral bowing, as 
might be expected, the 
welds at ‘'c'' and ''d"’ re- 
duced the bowing caused 
by the earlier welds. 








PRODUCTION 


THe Wetpinc ENGINEER 


“agg 


Fig. 3—Improvised positioner, made from scrap mh | 
rial, to permit downhand welding of pipe tunnel from | 
These frames can be straightened cold after weldx 7 


passes unnoticed in shipyards and 
fabricating shops, even while much 
attention is being given to avoiding 
the lesser waste resulting from the 
rejection of long stub ends of elec 
trodes. Welding operators should be 
provided with weld-size gauges and 
should be required to use them. 

In many cases where elastic stabil 
ity rather than strength is the controll 
ing consideration, matched or chain 
fillet welds can be changed to stag 
gered welds, omitting each alternate 
opposite increment and thereby cut 
ting the welding in half. There are 
relatively few places, it seems, where 
it is necessary to develop the full 
strength of the material by means of 
fillet welds. 

Certain details sometimes used fot 
bulkhead stiffeners are not well 
chosen: for example, angles o1 
flanged plates with both toes welded 
to the plating and the heel outstand 
ing—even flat bars and small solid 
half-rounds welded flat against the 
plating. Because of their small mo 
ment of inertia, these details are al 
most worthless as stiffeners to. resist 
either loads or welding distortion. 

It is well known that unsymmetrical 
sections like channels or angles tend 
to twist when they bend because of 
unbalanced distribution of internal 
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iMructures 


By LA MOTTE GROVER 


Structural Welding Engineer, 
Air Reduction Sales Co. 


stresses.} It is to be hoped that even- 
tually steel mills will roll symmetrical 
sections which are more suitable for 
welding in bridges, buildings and other 
structures as well as in ships. In the 
meantime, however, it is often expe- 
dient to fabricate such symmetrical 
sections as tees by splitting rolled 
beams. 


Corrugated Plating 


The use of heavy corrugated bulk- 
heads for tanker construction, such as 
shown in Fig. 2, suggests that lighter 
weight deformed plating might be 
used for machinery casings and other 
structural bulkheads to resist distor- 
tion. This principle has been applied 
in making truck and bus bodies and 
railway cars. 


_TSee Fig. 6, a and b, page 42, THE WELDING 
ENGINEER, January, 1948. 
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Welding and flame-cutting never stop in a shipyard. These three Liberty Ships were ready for 
launching on the night before Maritime Day. The subassembly area is in the foreground. 


A structural arrangement that af- 
fords stiffening in two directions, in- 
volving both longitudinals and trans 
verses, resists welding distortion 
much better than framing in only one 
direction. It also provides better re 
sistance to horizontal axial forces in 
the plane of the plating of decks and 
bulkheads. This is often as important 
a criterion of design as resistance to 
normal loads. 

It is nearly always advisable to use 


Fig. 2—Corrugated bulkheads, % to 5% in. thick, being trimmed for tankers 
by means of a specially improvised tilting torch trailer. The cutting speed 
varies from 14 in. per min downgrade to 19 in. per min upgrade. 
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the widest plates obtainable for bulk- 
heads as well as for decks. The reduc- 
tion of welding thus accomplished 
saves time and will save more cost 
than the extra charge for the wider 
plates. With the 96 in. maximum 
width prevailing under war conditions, 
it is necessary either to run super- 
structure bulkhead and _ house-side 
plating vertically, with frequent 
seams, or else to use a coaming plate 
to make up the required height. In 
both cases, the extra welding makes 
distortion control more difficult. 

The designer can also facilitate dis- 
tortion control by arranging details as 
well as possible to balance the heating 
and distortional effects of the welding 
and by following such other well 
established principles of good welded 
design as making the welds easily ac- 
cessible. 

Design has often been blamed for 
more than its share of the trouble. 
For example, when the top edge of a 
bulkhead is set too high and deck 
beams on both sides of the bulkhead 
are forced down to make their end 
connections, it appears that the deck 
has sagged. Especially is this so when 
there happens to be a deck house side 
directly above one of the nearby 
beams. However, there are places 
where deflection as well as strength 
of beams must be considered in de- 
sign. 

Cold and Hot Straightening 

If welded parts are small enough 
to be handled in straightening rolls or 
presses, it is often cheaper to 
straighten them cold after welding 
than it is to jig and clamp in order 
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to prevent distortion. Pipe tunnel 
frames like the one shown in Fig. 3 
can be cold straightened in a press, or 
on a roll used as a press, more quickly 
than by flame-straightening or hot 
peening. Sharply kinked edges of 
plating can be cold straightened easily 
with a rail bender. 

The term “hot straightening” has 
been chosen to refer to straightening 
accomplished largely by the addition 
of force or a strain, furnished by 
jacks or strongbacks (Fig. 4) or with 
the help of a maul and flatter. Distin- 
guished from this is “flame-straight- 
ening” in which the inherent stiffness 
of the plating or assembly alone is re- 
lied upon to furnish the reaction, R 
(Fig. 5), which produces the neces- 
sary upsetting during the heating to 
remove slack metal and cause buckles 
to disappear. Care must be exercised 
to avoid reckless overshrinking of 
decks or bulkheads because shrinkage 
can accumulate with objectionable re- 
sults, in the same manner as cumula- 
tive weld shrinkage. 


Flame-Straightening Procedures 


One of the most common mistakes 
made in flame-straightening is to use 
too high a temperature and too large 
spots or too wide lines. In what has 
seemed the most effective procedure 
seen by the author, the metal is heated 
only until it barely shows color in the 
dark. The heat should be applied first 
at the edges of the buckles, working 
in toward the middle if any further 
heats are necessary. Heat applied at 
the center of a buckle, ¢ in Fig. 5, 
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will not cause much upsetting because 
of the eccentricity, e, and because c is 
too far from a stiffener or beam. The 
buckle will just spring out more, at 
least temporarily. 

A somewhat higher temperature 
and a different location of heats can 
be used in hot straightening with the 
aid of jacks, mauls and flatters, etc. 
When a strain is put on a buckle prior 
to heating, the plate should not be 
sprung too near to a fair condition, 
or it will warp out in the opposite 
direction upon the application of heat. 
For severe buckling, especially in light 
plating, or for the removal of sharp 
bends or knuckles, hot straightening 
must be used, at least in conjunction 
with the flame-straightening. Without 
added force, it is difficult to flame- 
straighten bulkheads or decks be- 
fore they are erected and have sur- 
rounding restraint. 


Methods of Quenching 


An oxy-acetylene torch is univer- 
sally used to provide the highly con- 
centrated heat necessary for flame- 
straightening. With this torch, a water 
spray is frequently used immediately 
after the heating to accelerate and 
increase the amount of shrinkage. 
Often the quenching spray is mounted 
upon the torch so that it will follow 
two or three inches behind the heat- 
ing tip. Sometimes a ring spray is 
used, surrounding the heating tip and 
thus making the heat more concen- 
trated. Both methods are shown in 
Fig. 6. 

Fig. 7 shows, the use of a separate 





torch and quenching spray, permit- 
ting the quenching of one spot whil 
the next one is being heated. This 
seems most efficient because there i 
no waste of gases from an idle flame 
and no time is lost in shutting off the 
torch during quenching and relight 
ing it afterwards. 


Sequences, Equipment 


Ordinarily, not enough attention j 
given to the general sequence of 
flame-straightening operations it 
various parts of a ship. It is as illog 
ical to neglect this as to pay no atten 
tion to the general sequence of weld- 
ing. Admittedly, it is more difficult 
to hold to an exact sequence in flame 
straightening because the fairing must 
be coordinated with outfitting opera 
tions. Nevertheless, sequence planning 
should be undertaken. 

The sizes and styles of heating tips 
now in service vary quite widely. The 
most effective practice seems to be th 
use of the No. 6 or No. 8 single-flame 
tips or small multi-flame tips for 
flame-straightening light plating. No 
10 single-flame tips or larger multi 
flame tips such as a descaling tip are 
used for fairing plating weighing 15 
psf or more. A general purpose torch 
is more convenient than a heavy-duty 
torch, unless the torch can be mounted 
on a pair of small wheels, as is done 
in fairing a deck. 


Spot Heats 


A controversial question is whethet 
to use spot heats, such as those shown 





Fig. 7—Fairing a superstructure deck by 
spot heating and quenching. One spot is 
quenched while the next one is being heated. 
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1 Fig. 8, or continuous line heats. 
spot heats are more common for fair- 
ng light plating. Heating is first done 
ither directly opposte the stiffener or 
leck beam welds or sometimes along 
. line about two or three inches away 
from the stiffener or beam. It seems 
ikely that such heat has a stress re- 
ieving effect which acts to decrease 
the shrinkage that occurred during 
welding. If the heating is overdone, it 
can cause deck beams to sag or bulk- 
head stiffeners to bow. Beams or stiff- 
eners which have bowed much during 
welding should be faired by heating 
their heels and jacking or shoring be- 
fore fairing of the plating is started. 

After heats have been made near 
all the beams or stiffeners throughout 
quite an area of the deck or bulkhead 
being faired, distortion may still re- 
main. It is then necessary to add fur- 
ther heats, always working in from 
the edges of the buckles toward their 
centers. Sometimes a few cross lines 
of heats are advisable in order to keep 
the buckles from coming back at a 
later time. 

Fig. 9 shows an entire area covered 
with heats. This is seldom necessary 
if excessive temperatures and too 
large spots are avoided. Distortion so 
bad as to require such drastic treat- 
ment usually indicates that jacks or 
strongbacks or a maul and flatter 
should have been used. 


Fig. 8—Effects of spot heating and quenching on a 
deckhouse bulkhead. The spots are located opposite 
the welds joining the stiffener to the plating. 


No Simple Answer 


There is no royal road to distortion 
control. The problem is not a simple 
one; it requires careful supervision 
and vigilance all along the line of pro- 
duction operations. Working forces 
should be furnished with clear writ- 
ten instructions and well illustrated, 
completely standardized procedures. 

Confronted with a rapidly ex- 
panded production program, ship- 
builders have found it difficult to de- 
vote as much attention to some details 
as they normally would. However, 
they are striving earnestly to conserve 
strategic materials, to reduce man- 
hours of labor and to eliminate waste. 

Development of the arc welding 
and oxy-acetylene processes in ship- 
building has made possible the modern 
subassembly method through which 
Ships for Victory are now being pro- 
duced at a hitherto undreamed of 
speed. Such development is due in no 
small measure to the progressive and 
farsighted policy of the American 
Bureau of Shipping, which has been 
encouraging the use of the electric arc 
and the oxy-acetylene torch through- 
out the last fifteen years. 

American shipbuilders and _ the 
U. S. Maritime Commission must be 
accorded the highest praise, not only 
for the production rates they have 
achieved but also for the quality of 
the ships leaving the ways. That qual- 
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ity is well attested to by the excellent 
performance of our new ships in de- 
livering war supplies, materials and 
personnel to all parts of the world. 


* * * 


The writer wishes to acknowledge 
the assistance given by shipyard 
workers throughout the country in 
gathering the information presented 
in this and a previous article. He also 
wishes to thank the Ingalls Shipbuild- 
ing Corp., the California Shipbuilding 
Corp., the West Coast Kaiser Ship- 
yards and the Maritime Commission 
for help given in providing the photo- 
graphs. 





WARNING! 


Don’t TALK suHop outside. The 
only person who cares to hear about 
your job is the enemy. If the man 
next door is a turret weldor and you 
happen to meet him down at Joe’s, 
why not talk baseball? Hitler doesn’t 
care who will cop that championship ; 
he’s playing in another league. 

Hitler is an easy man to reach by 
way of the grapevine of rumor and 
loose talking these days. And when 
his agents overhear you talking shop, 
you may be talking a language that 
Adolf understands. So don’t let his 
stool-pigeons tap in on your conver- 
sation ! 


Fig. 9—It is seldom necessary fo cover an area 
completely with spot heats in this manner if excess 
femperatures and foo much heat are avoided. 
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Field Maintenance Welding 


% Part One—Now that replacement parts are unavailable, 
field maintenance servicemen are being forced to employ 
welding as a means of keeping vitally needed equipment 
For those servicemen who are relatively 
unfamiliar with welding, Mr. Brooking has written a new 
three-part series of articles suggesting a field set-up 
and pointing out possible pitfalls and their avoidance. 


HE USE of are welding for main- 
taining, repairing and servicing 
machines is more important now 


than ever before. There are several 
reasons for this: 


First, a great many new machines 
are made by welding their parts to- 
gether; hence the material of which 
the parts are made must of necessity 
be weldable. This trend alone has con- 
siderably enlarged the use of arc weld- 
ing for equipment maintenance. 

Second, better welders and a wider 
variety of electrodes allow the expe- 
rienced welding serviceman to do a 
wider variety of welding jobs on all 
types of equipment, whether origin- 
ally welded or not. 


Also Portable Equipment 


Third, portable welding machines 
have been developed because of the 
large amount of equipment which can 
be welded in the field. Such a portable 
welding unit is shown in Fig. 1. The 
initial purchase price and maintenance 
cost of such equipment has become 
low enough so that it can be bought 
and operated at a profit. 

Fourth, public confidence.in the arc 
welding process as a means for re- 
pair and service has been fostered by 
a lengthy record of successful accom- 
plishments. 

Fifth, the speed and comparatively 
low cost of arc welded repairs is con- 
tinually winning more and more con- 
verts to welding maintenance pro- 
cedures. 

Sixth, the fact that a piece of equip- 
ment can be almost completely taken 
apart and rewelded for alterations or 
additions in the field, under almost 


Fig. 1—Such portable welding units as 
this have been developed to meet the 
repair and maintenance requirements 
of the large quantities of welded ma- 
chivery in modern industries. 
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in operation. 


any conditions, has made it worth- 
while to many contractors to have a 
trained welding serviceman and the 
welding equipment which he needs. 
There is almost no part on any welded 
piece of equipment which cannot be 
cut out and replaced in the field, pro- 
vided the part itself can be fabricated 
without the use of special machine 
shop tools. 

Seventh, the fact that partially worn 
pieces can be rebuilt by deposits of 
weld metal, or can have pieces welded 
onto them in order to restore their 
original size and usefulness, renders 
arc welding an extremely important 
method of conserving the expensive 
batter-and-impact-resistance steels 
used for such parts as rollers, tracks, 
ground plates, etc. The importance of 
this use of arc welding has been con- 
siderably enhanced by the war drive 
to conserve strategic war materials. 

The equipment needed for field 
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welding must include: (1) a D- 
welder mounted on a portable truck, 
(2) electrodes, (3) personal equi 
ment and tools, (4) an OXy acetylen 
flame-cutting and heating outfit. 


Welding Machines 


An all-around useful portable D- 
welder should have a capacity of 
least 200 amp and a good power driv 
ing mechanism to operate it up t 
capacity. It should also have easy cu 
rent adjustments and an adjustment 
permitting, with reasonable conveni 
ence, change from straight to reverse 
polarity. Such a unit has sufficient 
capacity so that an operator can use 
z*s in. electrodes all day long and 
in. electrodes for short periods witl 
out damaging the machine. 


A D-C welder allows the operator 


to use the greatest variety of elec 
trodes and to get the largest variety 
of adjustments to fit the special jobs 
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@ Heavy Construction Equipment 


By WALTER J. BROOKING 


Director of Testing & Research, 
R. G. LeTourneau, Inc., Peoria, Ill. 


which he has to do in the field. He 
can, for instance, use D-C electrodes 
to deposit weld metal on a special cut- 
ter blade, rooter shoe, shovel tooth, or 
track roller and then, by simply 
changing the polarity of his machine, 
employ an A-C type hard-facing elec- 
trode. Through skillful use of the con- 
trols for current and polarity, the 
operator can weld a wide variety of 
materials ranging from light fender- 
type 16 gauge sheets up to the thickest 
and heaviest of plates. 

An enclosed body, like the one 
shown in Fig. 2, gives protection 
against weather conditions and ren- 
ders the welding equipment better 
adapted for field movement, storage 
of accessories and general compact- 
ness. 


Electrode Types 


Many different kinds of electrodes 









Fig. 3—The items of personal equipment for safe service welding include a welding 
helmet, gloves, sleeves, goggles, and extra correct dark lenses for the welding 
hood. Slagging hammer, chisel, pliers and wire brush are essential tools. 


outfit, but a few general types in a 
range of four sizes will suffice for the 
average run of welding and for the 
average serviceman. For most field 
purposes, only four types of elec- 
trodes will be needed. These are: 


(1) An all-purpose type which can 
be used in any position and where the 
fit-up ranges from perfect to very 


may be used with a portable welding Abad. Such an electrode is AWS 
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E-6012, an all-position D-C straight 
polarity electrode of the shielded-arc 
type, often referred to as a “poor fit- 
up electrode” because of its ability to 
bridge wide gaps. 

(2) A special electrode for vertical 
and overhead welding. AWS E-6010, 
a heavily coated, mild steel, D-C re- 
verse polarity electrode, is the best 
adapted of the shielded-are all-posi- 
tion types for vertical and overhead 
welding. 

(3) A high-tensile, general pur- 
pose electrode which can be used for 
welds requiring great strength or on 
unusual steels which seem to require 
a high alloy electrode. 

(4) A hard-facing electrode. 

The above list may be lengthened 
by AWS E-6020 and E-6030 elec- 
trodes (heavily coated, mild steel), 
which should always be added if the 
serviceman knows he is going to do 
a large amount of welding in the flat 
position or on horizontal fillets. Such 
electrodes are especially designed for 
positioned, downhand welding; they 
are faster melting and will save 
enough time to be well worthwhile on 


Fig. 2—The enclosed-type portable 
welding unit provides weatherproof 
protection for welding machines, elec- 
trodes, tools, accessories and the 
serviceman's personal equipment. 
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Fig. 4—The welds which fasten the cast 

neck structure (through which the spring 

passes) to the fabricated main case of 

this unit tell the serviceman that the neck 
is a weldable steel casting. 


a good sized job. E-6020 is used for 
the producton of fillet welds in the flat 
or horizontal position, while E-6030 
is for flat position grooved butt joints. 


Electrode Sizes 


The serviceman’s regular supply 
should include electrodes of %, 3s, 
x and yy in. diam for a welder with 
the capacity previously described. 
Usually, the serviceman should not 
use an electrode of greater diameter 
than the thickness of the material to 
be welded. Following this general 
rule, a weldor should choose the larg- 
est rod which will penetrate deep into 
the bottom of the particular joint he 
is going to weld, or the largest rod 
he can handle in the position in which 
he is going to weld. For flat welds, 
for example, he might use 3% or x5 
in. electrodes, whereas if the same 
size welds were vertical or overhead 
he could not use over % or gy in. 
electrodes. 

Most service work will probably be 
done with ;°; in. or #g in. electrodes. 


Other Equipment 


Every welding operator should have 
at least the items of equipment shown 
in Fig. 3: an arc welding hood with 
a protective lens of suitable shade, a 
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supply of cover glasses to protect the 
dark hood lens, safety goggles, heavy 
leather weldors’ gloves, leather arm 
and sleeve protectors, a welding slag- 
ging hammer, a small pointed chisel 
and (usually) a heavy pair of pliers. 
A sledge hammer, a ball-peen ham- 
mer and a cold chisel should also be 
included. 

The oxy-acetylene flame-cutting 
and heating equipment needed con- 
sists of oxygen and acetylene cylin- 
ders, pressure gauges, a length of 
hose for each cylinder, a torch with a 
heating tip and a cutting tip, a torch 
lighter and cutting goggles. The 
welder truck shown in Fig. 2 has 
plenty of space for the storage of 
such a flame-cutting outfit and gives 
it perfect protection from weather. 

This oxy-acetylene equipment can 
be used for preparing jobs for weld- 
ing by cutting out old welds, veeing 
out cracks, cutting new pieces to fit, 
etc. It may also be used for heating 
and bending parts to be joined, for 
preheating parts which need to be pre- 
heated for proper welding, or for 
burning oil, paint or dirt off the area 
where the welding is to be done. 
These represent only a few of the 
large variety of uses for a cutting and 
heating outfit on repair jobs in the 
field. 

It is now necessary to consider the 
work to be welded. Certain materials 
have welding limitations of which the 
serviceman must take account when 
he gets on the job. Some of these 
limitations are described below : 





Cast Tron 


Cast iron may be welded by special 
procedures and electrodes, but the or- 
dinary arc welding serviceman, equip- 
ped as previously described, will not 
usually find the are welding of cast 
iron practicable. A weldor who has 
had some experience and training in 


Fig. 5—-Each one of 
these parts has been 
hard-faced or welded, 
yet none of them would 
be readily weldable in 
the field because each 
part has been heat- 
treated after welding 
to give it special hard- 
ness or strength. 
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welding with an oxy-acetylene to 
might be able to braze broken ¢ 
iron parts. Brazing, however, almost 
invariably requires special preheat 
and slow cooling in order to get 
good job. Hence it is often more pr 
ticable for the welding serviceman t 
make a new part from steel, welding it 
out of standard plates and angles a 
other parts which can be purchas 

A part that has been redesigned 
and welded by the serviceman from 
steel will almost surely be strong 
than the original cast iron piece, a 
(unless replacement parts are very 
“asy to get) the redesigning and weld 
ing will take less time than an attempt 
to effect the repair by welding th 
cast iron. 

Not all castings are cast iron. Many 
steel castings are being used in welde 
machinery today, and these are readil 
weldable. The serviceman can distin 
guish between cast steel and cast irot 
in several ways. First, if the casting 
itself is welded to the equipment( se 
Fig. 4), then it is a weldable steel 
casting and can be repaired by 
welding in the same way that any 
piece of welded equipment would 
dinarily be repaired. Secondly, a cut 
along the break in the casting, made 
with a hammer and chisel, will usually 
indicate whether the casting is weld 
able steel or cast iron. 


Copper and Its Alloys 


Copper, brass, bronze, pot metal 
and some other non-ferrous alloys 
can hardly be welded with the equi; 
ment described above. Though the ex- 
perienced operator can often use the 
oxy-acetylene welding torch to make 
repairs with special rods, the averag 
serviceman should not try to wel 


these materials. 

In general, the welding of not 
ferrous metals requires training 1 
special procedures. 
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High Carbon Steels 


Tool steels and other specially 
ved steels may not be weldable. 
he serviceman will learn to recog- 
e such steels, either by the part of 
machine and what it does, or 
ten by the type of break shown. It 
is usually safe to assume that any 
part which was welded on in the new 
machine can also be welded in the 
field. The exceptions to this rule will 
be noted later. Very hard materials 
such as high carbon steels or alloy 
steels may often be welded, but they 
will almost always require special 
welding procedures, including pre- 
heating. 
In general, the question of whether 
a part is weldable or not may be an- 
swered by checking the following 
questions : 


(1) Has it been welded before? 
If so, it probably can be welded in 
the field, unless it happens to be a 
heat-treated part or a special struc- 
ture such as a blade or gear. 

(2) Is it made of a common struc- 
tural shape such as an angle, channel, 
plate, I-beam, Z-beam, T-iron, etc. ? 
lf it is an ordinary structural mem- 
ber, it probably can be field welded. 
Many riveted structures found in 
heavy machinery are made of ordi- 
nary structural steel and can usually 
be welded. 

(3) If it is a casting, has it been 
previously welded ? If so, it will prob- 
ably be weldable in the field. 


Non-Weldable Parts 


(4) Is the part a special cutting or 
wearing part such as a rooter point, 
a cutter blade, a bucket tooth, a run- 
ner rail, a ground plate, a track roller 
or any other part which is likely to 


Fig. 6—Parts such as these—hard, fast operating or load carrying 
parts of a machine—should not be field welded. They may be pulled 
out of shape or weakened through softening at the welds. 
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experience considerable wear? If so, 
it may be an alloy steel and may or 
may not be readibly weldable. Those 
parts shown in Fig. 5 have all been 
welded but would not usually be 
welded in the field because of the 
heat treatment needed after welding 
for strength or hardness. 

An examination of how the part 
is made and where it has been fas- 
tened will often show that it has been 
welded or hard-faced before. Or 
striking the part with a chisel may 
give some indication as to its hard- 
ness. 

(5) Is it a rapidly running part 
such as a gear or a shaft with gears 
en it? If so, has it been heat-treated ? 
Heat-treated parts may be built up 
sometimes, but carburized parts are 
as difficult to weld as tool steel. Ordi- 
narily, hardened or fast operating 
parts—sheave wheels, bushings, etc. 
—present very tough welding prob- 
lems. A group of such fast operating 
parts is shown in Fig. 6. 

If absolutely essential, a weld may 
be made on such a part as a tem- 
porary method of “getting by” until 
the replacement part can be obtained. 
Usually, though, a replacement is a 
much safer and better practice than 
an attempt to weld one of the parts 
in Fig. 6 as a permanent repair. 

Welding of shafting (see Fig. 7) 
may sometimes be done by using the 
best methods of joint preparation (to 
be discussed in a later article) and by 
preheating, but broken axles should 
not be welded. The welding only 
weakens the adjacent area and invites 
the axle to break again. 


Serviceman’s Responsibility 


While welding constitutes only a 
part of the numerous things which a 
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good serviceman must know, it never- 
theless constitutes a very important 
part. The serviceman must, of course, 
have the skill required to do high 
quality, dependable work. In addition, 
his job is one which requires con- 
siderable judgment. He is the one 
who must decide what method of re- 
pair will be used, and he can’t afford 
to make a repair which will prove 
unsatisfactory. 

The serviceman should never be 
tempted into making repairs that he 
doubts will be satisfactory. Whenever 
there is any question in his mind as 
to whether or not a repair job will 
hold, he should have a conference 
with the owner of the equipment and 
tell him just what he thinks and why. 
If the owner then wants him to go 
ahead and make a repair of a tem- 
porary or doubtful nature, let him 
clearly understand that it is his deci- 
sion and not the serviceman’s. 

Another part of the serviceman’s 
job is to practice the very best habits 
of workmanship and_ skill that he 
knows. He is in a position of con- 
siderable responsibility to both the 
person whom he is representing and 
the man whose equipment he is serv- 
icing. By being a first class mechanic 
and workman, by working accurately, 
thoroughly, efficiently and without 
mistakes, he is serving best the in- 
terests of all concerned. 





In his next article, to appear soon in THE 
WELDING EncIneEER, Mr. Brooking will dis- 
cuss preparations for welding, including 
cleaning methods, edge preparation, lining 
up, planning to avoid distortion, positioning, 
preheating, selecting electrodes and adjust- 
ing the welding machine. He will also give 
the four general rules which hold for all 
welds. 


Fig. 7—Parts such as these carry heavy loads and are usually made 
of special materials. Often they have been specially treated. They 
should not be welded under any ordinary circumstances. 
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Types of Electronic Controls 


By T. R. LAWSON 


Electronics Application Engineer, 
Westinghouse Electric & Mfg. Co. 


Our war production effort owes much to those “wires in 


a bottle,”’ 


the electronic tube that has allowed resistance 


welding to develop into a precision process and rendered 
possible its extension to aluminum, brass, bronze and 


stainless steel. 


This article discusses various types of 


synchronous, non-synchronous and stored energy controls. 
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Fig. 1—This diagram shows the principal control functions required on a resistance welder. 


chines were completely con- 

trolled by mechanical means. A 
foot or hand lever not only closed the 
power circuit to the welding trans- 
former but also applied pressure to 
the work as well. The correct time to 
allow current to flow in order to 
achieve a satisfactory weld was “gues- 
timated” by the operator. The resist- 
ance welding process, therefore, was 
then largely confined to the coarser 
sheet-steel structures in which such 
undesirable welding aftermaths as 
severe electrode marking, carping, 
blacking and scaling could be tol- 
erated. 

Magnetic contactors, pressure cyl- 
inders and mechanical timers were 
next employed with expected im- 
provement in weld quality and pro- 
duction. There followed, finally, elec- 
tronic control of resistance welding, 
which was first introduced about eight 
or ten years ago. Though industry 
was, as always, hesitant to adopt a 
new and entirely different apparatus 
in place of something which had been 
“getting by,” the growth of electronic 
control in the resistance welding in- 
dustry has been almost phenomenally 
rapid. 


Ts first resistance welding ma- 
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Electronic control has enabled re- 
sistance welding to become a pre- 
cision process and made possible its 
extension to a wide variety of metals 
and alloys such as stainless steel, 
brass, bronze and aluminum. It is 
scarcely surprising, therefore, that 
electronic control is now being spec- 
ified for most new resistance welders 
as well as for bringing older equip- 
ment up to date. The constant im- 
provement in consistency of opera- 
tion, the increased life of the ignitron 


and accompanying industrial elec- 
tronic tubes, and the use of heavier, 
more rugged, industrial types of as 
sociated equipment (resistors, capaci 
tors, potentiometers, transformers, 
etc.) have still further augmented the 
popularity of electronic control. 


Fundamentals 


Resistance welding is accomplished 
by passing a heavy current through 
two or more pieces of adjacent metal. 
This material is clamped between 
copper or copper alloy electrodes, 
which apply pressure and conduct 
heavy current to the junction of the 
metals. The resistance of the metal 
to current flow develops heat, fusing 
the metals together. 

Resistance welding is done by prac- 
tically short-circuiting the secondary 
of a high-current transformer. To 
prevent burning or warping of the 
metal and freezing of the electrodes, 
there must be maintained an accurate 
control of the following functions: 
(1) the amount of current passed 
through the work, (2) the time this 
current is allowed to flow, and (3) 
the time and amount of electrod 
pressure. These principal control 





Fig. 2—Random or non- 
synchronous welding con- 
trol operation {abovel 
results in transient con- 
ditions, causing momen- 
tarily abnormal current 
peaks as shown on the 
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extreme left. Synchro- 
nous welding control 
closes and opens the 
power circuit at the 
same point on the volt- 
age wave for every weld, 
eliminates voltage transi- 
ents and results in more 
consistent welding. 
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Fig. 3—Electronic controls consist basically of 

two ignitron tubes such as the one shown in 

this cross-section. Note the shell which pro- 

vides water cooling. On the regular controller, 

overheating of the tube is prevented by means 
of a thermostatic flow switch. 


functions are shown diagrammati- 
cally in Fig. 1. 

The controls required to regulate 
the above three functions so as to 
secure satisfactory welds may be di- 
vided into the following broad classi- 
fications : 

I. Single-phase A-C welding 

a. Non-synchronous 
b. Synchronous 
II. Three-phase A-C welding (en- 
ergy storage principle) 
a. Electromagnetic 
b. Electrostatic or capacitor. 


Single Phase A-C Control 


A non-svnchronous control permits 
random closing of the single-phase 
power circuit by push button. mechan- 
ical timer or foot switch. Such ran- 
dom operation results in transient 
conditions that cause momentarily ab- 
normal current peaks as shown in the 
upper half of Fig. 2. These uncon- 
trolled fluctuations cause changes in 
the amount of heat supplied to the 
weld during the first few cycles. 
Hence there is an undesirable varia- 
tion in weld quality, especially on 
short-time welds of a few cycles. On 
longer welds, those ranging around 
20 or 30 cycles, the transient condi- 
tion is a small percentage of the total 
energy used in making the weld and 
therefore does not greatly affect the 
weld quality. 

A synchronous control closes and 
opens the power circuit at the same 
point on the voltage wave for every 


weld so that high transients are elim- 
inated. This condition, depicted in the 
lower half of Fig. 2, permits more 
consistent welding to be obtained. 
Though there is no ironclad rule when 
to use synchronous control or when 
to leave it out and use only non-syn- 
chronous, certain general recommen- 
dations can be followed: 

1. The shorter the weld time, the 
more necessary synchronous control 
becomes. Non-synchronous control 
should never be used below about 
four or six cycles timing if consistent 
results are to be expected. 

2. Certain materials difficult to 
weld, including aluminum, brass and 
stainless steels, should always be 
welded with synchronous control. 

3. When highest quality welds are 
required, either for uniform spot size 
and strength or good metal surface 
appearance in any metal, synchronous 
control must be used. 

4. Non-synchronous control is used 
when minimum first cost of equip- 
ment is more important than highest 
weld quality, principally for mild steel 
and for welds requiring long-weld- 
time periods. 


Non-Synchronous Control 


The most common electronic con- 
trol unit for non-synchronous A-C 
welding functions as a single pole 
ignitron tube contactor and is used to 
make and break current as high as 
8,000 to 10,000 amp. It operates 
rapidly, without arc, noise or moving 
parts, and may be applied on any A-C 
resistance welding machine (within 


Fig. 4— Seventy to 100 
refrigerator cabinets can 
be welded per hour by 
the use of this hydro- 
matic machine, which has 
three 100 kva transform- 
ers. One hundred thirty- 
eight welding guns join 
back sheet to cabinet in 
thirteen seconds. 
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its. rated limits) as the line contactor 
connecting the transformer primary 
to the A-C current source. 

The heart of this and all other elec- 
tronic controls which handle the heavy 
power current of A-C resistance 
welders consists of two ignitron tubes. 
A cross-section of an ignitron tube is 
shown in Fig. 3. Each tube passes 
alternately ™%4 cycle of A-C current to 
the welding machine transformer pri- 
mary as long as the ignitor circuit is 
energized. Selection of ignitron tube 
size is based upon the maximum cur- 
rent drawn and the duty cycle im- 
posed. Fig. 4 shows such a control 
(small cabinet at upper right corner) 
interrupting the current to a large 
hydromatic welding machine at the 
rate of 600 spots per minute. 

Some of the advantages of the ig- 
nitron tube over mechanical contac- 
tors are the extremely fast speeds at 
which it can operate (makes and 
breaks currents of several thousand 
amp readily at 600 times per minute), 
no moving parts, accuracy of timing, 
and the smooth control given over the 
amount of current passed by the tube. 

When ignitron tubes are used to 
handle the line current to a resistance 
welder, either in non-synchronous or 
synchronous control, an_ electronic 
current (heat) control device can be 
employed to allow proper welding of 
various kinds and thicknesses of 
metals. Such a heat control employs 
two small thyratron tubes used to 
make or break the ignitor or firing 
circuit of the ignitron power tubes. 
Control of the amount of current 
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Fig. 5—Various degrees 
of heat control can be 
obtained by delaying or 
advancing the firing point 
on the current wave as 
depicted here. 




















passed by the ignitron is achieved by 
phase-shifting the thyratron grid volt- 
age with respect to the line voltage. 
This grid voltage is the resultant of 
a resistor-reactor circuit. By varying 
the amount of resistance in the grid 
circuit by means of a potentiometer 
the phase positions of grid voltage 
with respect to the line voltage may 
be shifted, thereby advancing or de- 
laying the point during any half-cycle 
at which the thyratron fires and allows 
the ignitron to pass current. Fig. 5 
shows the various degrees of heat 
control obtainable by delaying or ad- 
vancing the firing point on the cur- 
rent wave by this method. 

The simple ignitron control previ- 
ously described accomplishes one of 
the primary control functions needed 
in good resistance welding: that of 
applying and controlling the amount 
of current to the welding transformer. 
There still remains to be controlled 
two other primary functions requisite 
to good welding —the duration of 
weld current and the electrode pres- 
sure and sequence. 


Timing Weld Currents 


Certain resistance welders use 
manual or motor-operated electrodes 
and properly timed cams to start and 
time the weld current. On such ma- 
chines, electronic weld timers are not 
required. With air or hydraulically 
operated electrodes having solenoid 
operated valves, weld timers are em- 
ployed for the purnose of timing the 
duration of current flow and also for 
timing the welding machine electrode 
sequence. The degree of electrode 
pressure is controlled by pressure 
regulators normally furnished with 
the welding machine. 

An electronic weld timer consists 
of one or more small thyratron tubes 
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acting to operate small, lightweight, 
fast-operating relays. The relays, in 
turn, control the primary line con- 
tactor (either electronic or magnetic) 
and the welding machine head sol- 
enoid valve. Normal timing intervals 
in the range of 3/60 to 6 sec. are 
accomplished by adjusting resistance 
in a resistance-capacitor time delay 
circuit applied to the grid of the small 
thyratron tubes. All or any number of 
the functions listed below may be con- 
trolled by such an electronic timer. 
Each function usually requires one 
thyratron tube and one relay, with 
accompanying adjusting potentiom- 
eter. The functions are: 


Squeeze time: The time from ap- 
plication by the electrode until the 
application of welding current. 

Weld interval: The total “heat” 
and “cool” times (or total welding 
period) when welding by the pulsa- 
tion method. “Heat time” is the time 
that the welding current flows be- 
tween interrupted periods, while “cool 
time” is the time that the welding cur- 
rent is interrupted between heat times. 


Hold time: The time that pressure 
is maintained at the electrodes after 
the current is cut off. 


Off time: In repeat welding, the 
time that the electrodes are separated 
from the work piece. 


A complete timing cycle involving 
all of the above functions is shown 
diagrammatically in Fig. 6. A weld 
timer to handle all of these functions 
requires a cabinet size of only 12 by 
12 by 17 in. An open view of such a 
timer is shown in Fig. 7. 


A-C Synchronous Control 


In A-C single-phase welding, the 
term “synchronous” is generally used 





to include several combinations 
power tubes and control elements { 
both spot and seam welding. In al) 
cases, the control is so arranged that 
the firing point of the ignitron pow 
tubes cannot be advanced ahead of the 
zero point on the A-C supply curren 
wave. In addition, a weld timing cir 
cuit is incorporated on all synchronous 
controls (normal range of time 1/60 
to % second ), and therefore the weld 
time function need not be supplied by 
a separate control item of the type 
outlined for non-synchronous control 
The sequencing of the welder elec- 
trodes is handled by a small electronic 
sequence timing panel. This item is 
senarate from the main synchronous 
control. Its construction and function 
are identical with the non-synchron- 
ous weld timer previously described 
except that the weld time function is 
not required. 

The application and advantages of 
synchvonous control have been dis- 
cussed earlier: A complete line of syn- 
chronous control combinations is now 
offered by electrical manufacturers 
for both spot and seam welding. 


~ 


a 


Seam Welding Timers 


There are two standard types of 
seam welding timers on the market, 
one partially mechanical and the other 
fully electronic. The partially mechan- 
ical seam welding control has chain 
or disc timing such as is shown in 
Fig. 8. There is a pinhole in the timing 
disc for each half cycle. Pins inserted 
in the disc pass through a magnetic 
pick-up, and the voltage impulses 
from this determine the number of 
half cycles in which the current flows 
Pins omitted determine the half cycles 
in which the current is off. 

While work is rolling through seam 
welding electrode wheels, there is thus 
a stitching effect, with “heat” being 


amnliel alternately “on” and “off.” 


end a row of overlapping spot welds 
is made. Operation will continue a 
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Fig. 6—A complete timing cycle of 
en electronic sequence timer. 
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long as the operator presses the switch 
which keeps the control running. 

The other type of seam timer is 
shown in Fig. 9. This unit is com- 
pletely electronic and does not have 
the mechanical pin-timing disc or 
chain. In addition to timing seam 
welds, this unit is also arranged to 
time straight spot welding and pulsa- 
tion welding. 

The chief advantages of the com- 
pletely electronic timer are its extreme 
flexibility and ease of setting. To 
change timing, a dial is merely turned 
to the desired number of cycles “on” 
and “off.” Moreover, conversion to 
spot or pulsation welding is easy, 
whereas the disc or chain type is made 
only for seam welding. The partially 
mechanical control, however, has the 
merit of lower price, is less compli- 
cated and is an excellent unit for pro- 
luction jobs. 


Energy Storage Control 


All of the discussion so far has 
been concerned with single-phase A-C 
welding in which the welding trans- 
former primary current is taken di 
rectly from the A-C line. Since the 
resistance welding transformer has 
practically a dead-shorted secondary 
winding, high kva demand is taken 
from the supply. The load is at very 
low power factor, which also greatly 
complicates the problem of energy 
supply. 

To help reduce this peak kva de- 
mand and provide other desirable fea 
tures not found in straight single- 
phase A-C resistance welding, a new 
method of welding was introduced in 
the United States about three years 
igo. This is the energy storage or 
stored energy system, used at present 
primarily for the welding of alumi 
ium, 


Fig. 7—Open view of a weld timer to handle six 
timing functions. The cabinet size is 12 by 12 by 17 in. 


Fig. 8& (below)—Seam timing dises arranged at left 
for two cycles ‘‘on'' and three cycles ‘‘off"' and at 
right for five cycles "‘on"’ and 55 "‘off."' 





The basic principle of energy stor- 
age control is to draw energy slowly 
from a three-phase line and store it 
until the weld is made. Since the 
energy is taken from the line compar- 
atively slowly, the instantaneous peak 
of current taken in the straight A-C 
method is avoided. In some cases, the 
energy storage method has reduced 
peak kva to as little as 1/5 or less of 
that taken by an equivalent A-C 
method. 

There are two general types of 
energy storage control now available: 

1. The electromagnetic type, which 
stores energy in the iron core of the 
welder transformer. 

2. The capacitor type, which stores 
energy in a bank of capacitors. 


Electromagnetic System 


The overall principle of operation 
of the electromagnetic type may be 
understood by referring to the simpli- 


Fig. 9— Circular seam 
welder used to give a 
water-tight seal on 
clothes washer tubs. The 
upper Cupaloy wheel is 
shown just before con- 
tacting the tub. To the 
left is the cabinet con- 
taining the fully elec- 
tronic seam welding 
timer and heat control. 
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fied diagram, Fig. 10. D-C power for 
the welding machine is furnished by a 
three-phase ignitron rectifier. When 
the electrodes are closed and apply 
pressure to the work, the contactor is 
closed. The current then builds up in 
the primary of the welding trans- 
former. When it reaches the point for 
which the current limiting relay is set, 
the relay operates to open the contac- 
tor. The rapid decay of current in the 
welding transformer primary causes 
a high inductive kick (current) in the 
secondary, and it is this current which 
makes the weld. If the current limit- 
ing relay is accurate, the identical 
amount of current will be produced 
in every spot weld, regardless of line 
voltage fluctuations. 


Capacitor Type 


The other energy storage equip- 
ment, the capacitor type, can be de- 
scribed from the diagram, Fig. 11. 
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Fig. 10—Electromagnetic system of energy storage control. 
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Fig. 11—Capacitor system of energy storage control. 


Again, energy is taken comparatively 
slowly from a three-phase A-C line 
and rectified to furnish D-C to charge 
up a large capacitor bank. Instead of 
a current limiting relay, however, we 
have an electronic voltage limiting de- 
vice which stops the rectifier charging 
when the predetermined voltage set- 
ting has been reached. The charge 
voltage can be set from 1,000 to 3,000 
volts, D-C. This charge is kept as long 
as necessary on the capacitor bank by 
a trickle charge scheme. When the 


operator presses the initiating switch 
to make a weld, the series ignitron is 
allowed to fire, discharging the capac- 
itor bank into the welding trans- 
former and giving one unidirectional 
current pulse for each spot. If the 
same capacitance and voltage settings 
are maintained, the current pulse is 
the same for each spot, regardless of 
line voltage fluctuations. 


Energy Storage vs. A-C Control 
A-C single-phase welding is being 


* * * 





used on both ferrous and non-ferrous 
metals such as aluminium, whereas 
energy storage is used primarily for 
aluminum. The first cost of the A-C 
single-phase control is much lower 
than that of the energy storage, while 
it is also simpler in design and con- 
struction. 

Energy storage control, however, 
has proved advantages. It provides a 
balanced three-phase load with much 
lower peak kva demands and with im- 
proved power factor. Smaller conduc- 
tors may be used for power supply, 
making possible a lower wiring cost 
and permitting greater flexibility in 
rearrangement of equipment. In weld 
ing aluminum for the aircraft indus- 
try, more consistent results are claim- 
ed because: (a) the weld is made with 
measured energy, (b) line-voltage 
variation does not affect the energy 
to weld, (c) electrode “pick-up” is 
less and electrodes longer lived, (d) a 
forging action which helps to prevent 
cracks can be applied to heavier gauge 
welds. 

Whereas A-C single-phase control 
is nearing its final perfected stage, 
the development of energy storage 
control is far from completion. Its 
present rather complicated design 
(quickly developed because of the 
need for control in the aircraft indus- 
try) will undoubtedly be greatly sim- 
plified, and the initial cost reduced i1 
the not-too-distant future. 


Welded Ships Can Take It! 


N spPITE of bearing the neutral 
I Argentine flag, the tanker Vic- 
toria was torpedoed twice on a trip 
to New York. When 300 miles off 
Cape Hatteras, the 12,500 ton tanker 
was hit 30 feet aft amidships by the 
first torpedo. Her all-welded hull 


stood staunch, and the bulkheads and 
tanks were unbreached. 

Fifty minutes later another torpedo 
smashed portside, causing the Captain 
and 39 of the unhurt crew to pull off. 
They were picked up two nights and 
a day later by a U. S. warship, which 


informed them that the torpedoed 
vessel was still afloat. 

The Victoria arrived in New York 
harbor under her own power. Welded 
construction, it was held, was largely 
responsible for keeping the tanks and 
the bulkheading from breaking open 
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Courtesy, The Lincoln Electric Oo 


Argentina's unsinkable "'Victoria."' After being twice torpedoed, she is now back in service. 
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The Hardening Flame 


% Part Two—Stationary, progressive and spinning 
methods of flame-hardening are herewith dis- 
cussed. This series of three articles, designed to 
refresh the memories of those already familiar 
with flame-hardening, should also serve as a 
useful guide for the newcomer in this field. 


By CLYDE B. CLASON 


Modern war, although creating an 
unprecedented demand for steel parts 
capable of withstanding the intense 
batter and wear of military service, 
has at the same. time made it more 
and more difficult to obtain such 
strengthening alloys as nickel, chro- 
mium and tungsten. Hence flame- 
hardening, which facilitates surface- 
hardening of plain carbon steels to a 
degree permitting their substitution 
for alloy steels, has increased vastly 
in importance during the past year 
of bitter warfare in all parts of the 
alobe. 

Because of the extreme timeliness 
of the subject, a series of three ar- 
ticles was written to present a non- 
technical outline of basic principles 
and technique. Part One, published 
in the January issue of THe Wetp- 
ING ENGINEER, discussed the metal- 
lurgical changes which occur when an 
iron-carbon alloy (steel) is heated to 
high temperature and then rapidly 
quenched. The present article will 
cover the equipment and methods em- 
ployed for hardening both flat and 
curved surfaces, while the third and 
final installment will be devoted to 
the various kinds of ferrous ma- 
terials which can be successfully 
flame-hardened. ie 





for hardening the surface of a 
- ferrous material by heating it to 
high temperature with an oxy-acety- 
lene flame and subsequently admin- 
istering a rapid quench to produce 


Price tardening: th is a process 


Oourtesy, American Machinist 


Fig. 3—Unit area method as applied to the 

hardening of rail ends. Note the reciprocat- 

ing travel of the flames. Railroads are making 

extensive use of this process for hardening 

rails to resist the battering action of the 
car wheels at the rail joints. 


a surface layer of hard martensitic 
structure. Such hardening can be ac- 
complished either manually or me- 
chanically, with a single torch and one 
quench or with an elaborate flame- 
treating head having several rows of 
flames followed by a row of quench- 
ing holes. Consequently, there is a 
wide variation in the equipment avail- 
able. 


“Special” and “Standard” 


Special heads may, of course, be 
built to order for any application, 
virtually the only limit being the cost. 
Standard or “stock” flame-hardening 
heads, however, are available for 
hardening many different sizes and 
types of flat and cylindrical surfaces. 
By inserting various lengths of re- 
movable tips in the standard heads, 
considerable flexibility can be secured. 

While on the subject of equipment, 
it might be stated that the portable 


cutting machine may be readily ry a 
ed for progressive hardening of flat 
surfaces and that most lathes can be 
quickly converted into machines for 
“spinning” cylindrical surfaces for 
hardening. 

As stated in Part One of this 
series, one of the chief advantages 
of the flame-hardening process is its 
adjustability us suit the particular 
conditions of the work. If a compara- 
tively small area is to be treated, the 
hardening can be done manually with 
a standard welding torch. A large 
flat surface necessitates the employ- 
ment of a heating-and-quenching 
head mounted upon a traveling car- 
riage, the rate of travel being me- 
chanically controlled. Cylindrical ob- 
jects, whether long or short, large or 
small, must be mounted so that they 
will rotate past the flames of one or 
more heating torches. The speed of 
rotation may be either fast or slow, 
and the torches either stationary or 
moving parallel to the axis of revolu- 
tion. 

To these various methods of flame- 
hardening, there have been applied 
names according to the surface shape 
to be hardened. These names may 
appear somewhat confusing when 
they are encountered for the first 
time, so the following outline is of- 
fered to help to make the picture more 
clear : 


Small areas: spot, unit area. 
Large flat surfaces: progressive. 





Flat surface hardening 
Unit Area Method 
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Flat surface hardening 
Progressive Method 
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Fig. 4—Flat progressive method. Either the work or the heating tip may move. The quench 
water is sprayed at a closely calculated distance behind the heating flames. 
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Cylindrical surfaces: 
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ae E g (‘tip fixed cation, there are four general methods 
ii eae of flame-hardening ; namely, station- 
ny Section A: vench --s ary, progressive, spinning and com- 
\ {la ' ese - f S Hordened bination, the last-mentioned term re- 
Seporate circular bonds. fo f i / Yy,-> SS , zone ferring to a combination of spinning 
Fg pret ah $B / i» i, S and progressive motions. This sys- 
end Fed. CGI, y! ey} Si 4 N = tem, though simpler to remember, 
Trenttel fasn past the flames. | S31 81 ${} | 8 (_.( , does not distinguish between those 
and quench Psi si sl Vir | round-surface methods where the 
m4 | sis- rs. work is revolved slowly past the 
s \ are: Z flames and quench jets and those 
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Courtesy, American Machinist Stationary Methods 


Fig. 5—Band progressive method. The various parallel bands are heated 
and quenched separately. A complete circular band Is hardened before 
the torch is moved laterally in order to harden the adjacent area. 


A distinction is sometimes drawn 
between “spot” and “unit area” 
methods of hardening, both coming 
under the classification of “station- 
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ary.” 

“The spot method,” states Magrath, 
“is the simplest flame-hardening pro 
cedure. It is applicable to small o1 
local areas seldom more than 4 sq. in 
in size and more frequently on areas 
of less than 1 sq. in. . . . Standard 
oxy-acetylene welding torches may 
be employed with single-flame heat 
ing tips for areas not over % sq. in., 
or two, three or larger multi-flam: 
tips for larger areas.” 

For adoption to mass production 
the spot method can readily be mad 
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Fig. 6—Spiral band progressive method. 

The torch and quench are moving parallel! 

to the axis of revolution all the while the 
work Is being slowly turned. 
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Fig. 7—Spinning method. The work is rapidly rotated, and 

quenching does not occur until after the entire surface has 

been heated above the critical temperature. The spinning 
method is readily adaptable to automatic production. 


partially or even wholly automatic. 
Small parts may be placed on con- 
veyor belts and carried at a predeter- 
mined rate of travel past the flame 
and quench, each of which may be 
applied either manually or automat- 
ically. A spray quench may be used, 
or the flame-heated parts may be 
dropped into an oil or water bath. 

The unit area method differs from 
che spot method in that it involves 
larger areas over which the torch is 
either reciprocated or oscillated back- 
wards and forwards until a particular 
area has been heated above the upper 
critical point. The torch is then re- 
moved and the surface quenched. 
lither heating or quenching or both 
may be made automatic. 

Fig. 3 shows the application of the 
unit area method to harden ail 
ends. Railroads are making extensive 
use of this process for hardening rails 
to resist batter. A rail surface 5 in. 
long can be heated to hardening tem- 
erature in less than two minutes. 
"he quench is regulated to impart a 
hardness of 400 Brinell to an as- 
rolled rail of 225 Brinell. 


Flat Progressive 


For hardening extended areas, the 


heating and quenching mediums may 
be embodied in a head which can be 
moved at a constant speed along the 
path to be hardened. From the begin- 
ning, the portable oxy-acetylene cut- 
ting machine has been applied to pro- 
gressive flame-hardening. The tips 
used generally have quenching ori- 
fices located at closely calculated dis- 
tances behind the orifices for the 
heating flames so that the surface is 
continuously being heated and then 
quenched. By careful regulation of 
the flame characteristics, distance of 
flames from the work, speed of travel 
and other variables, a uniform hard- 
ness may be produced over the entire 
surface while the core is left in its 
original state. 

Either the work or the torch may 
move in the flat progressive method, 
although it is more common practice 
to have the torch travel across the 
stationary work, Fig. 4b, than to 
have the work moving under or past 
the stationary tip, Fig. 4c. 

The depth of the hardened surface 
is directly controlled through regula- 
tion of the rate of torch travel, which 
may be varied from 3 to 12 in. per 
min. As stated in Part One, a tip 
speed of 4 in. per min will give a 
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Fig. 8—Hardening inside surfaces by the spinning method. 

Smaller inside diameters need only one tip (upper illustra- 

tions); the circular heating tip and quench ring (lower illus- 
trations) is used for larger inside diameters. 


penetration of ;*% to ™%4 in. and of 
6 in. per min a penetration of 75 
to % in., these general estimates 
being affected by many variables. 

It is important to keep the flames 
far enough from the work to avoid 
overheating, which may result in 
checks or cracks. Also, the quench 
must be placed far enough behind the 
flame to prevent interference with the 
flames or heating, yet close enough to 
prevent the heated metal from cool- 
ing below the critical temperature be- 
fore it can be quenched. 

Multi-flame torches must be water- 
cooled in order to prevent overheat- 
ing of the tips and consequent flash- 
backs. Sometimes the quenching 
orifices are made to serve a dual pur- 
pose, that of cooling both the tips and 
the heated surface. Tips may also be 
designed with an internal cooling sys- 
tem which employs an auxiliary water 
stream. 

Tips have been manufactured up to 
36 in. in width, making it possible to 
harden wide areas in one pass. If 
necessary, however, tips 3 in. wide 
and under can be used, the hardening 
being done in a succession of narrow 
strips. The flow of heat into areas 
previously hardened can be prevented 
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Fig. 9—Progressive spin- 
ning method. The tip and 
quenches travel in a di- 
rection parallel to the 
axis of revolution while 
the work is being spun. 
A forward cooling jet 
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by providing auxiliary water jets at 
the ends of the rows of heating holes. 
Though there is of necessity a soft 
line between two successive passes, it 
may be held within such narrow limits 
that it can scarcely be detected with 
the standard Brinell hardness tester. 

Instead of moving in straight lines, 
the torch head may be mounted on a 
radius rod and made to descrite a 
circle of any desired diameter. This is 
still classified as flat progressive hard- 
ening because the tip, although mov- 
ing in a circular path, continues to 
travel over a flat surface. 


Hardening Round Surfaces 


Of the four methods for hardening 
round surfaces, two involve rapid ro- 
tation and two involve slow. Two in- 
volve lateral movement of the torch 
head during rotation and two do not. 
Thus the methods may be distin- 
guished as follows: 


Band progressive: slow, hardens 
parallel bands. 

Spiral band progressive: 
hardens spiral bands. 

Spinning: fast, hardens entire sur- 
face at once. 

Progressive spinning: fast, hardens 
a continuous spiral. 


slow, 


All of the above four methods are 
applicable to hardening either external 
or internal cylindrical surfaces. The 
progressive methods are applicable to 
vertical as well as horizontal torch 
travel. 
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Band Progressive 


Under the band progressive or pro- 
gressive parallel band method, the ob- 
ject being hardened is mounted in a 
lathe and turned at a surface speed 
of 3 to 12 in. per min. past a multi- 
flame heating tip and quenching jet. 
The flame-hardening head is usually 
mounted on the lathe carriage tool 
post and may be moved in a direction 
parallel to the axis of rotation of the 
work as shown in Fig. 5. After a 
complete revolution has been effected, 
the torch head is moved laterally so as 
to be in position for hardening an 
adjacent band. Overlapping should be 
avoided, which is best done by leaving 
a space of from % to % in. between 
bands. To prevent drawing the hard- 
ness at the boundaries of the bands, 
auxiliary cooling streams should be 
used at both ends of the row of 
flames. 


The band progressive method is 
usually applied to cylinders of large 
diameter, such as rolls, shafts and 
sleeves, for which it would not be 
economical nor mechanically practical 
to employ spinning. Its principal dis- 
advantage is that the hardness may 
not be perfectly uniform over the en- 
tire length, due to the presence of 
comparatively soft zones between 
bands. 


Spiral Band Progressive 


Details of the spiral band progres- 
sive method are depicted in Fig. 6. 


THE 


This method resembles the band pro- 
gressive in that the object is rotated 
at approximately the same surface 
speed but differs in that the torch and 
quench are moving parallel to the axis 
of revolution all the while that the 
object is being turned. The speed of 
travel is so set that the torch tip will 
move a distance equivalent to its own 
width, plus % to % in. or more, dur- 
ing each complete revolution. Thus 
there is produced a continuous hard- 
ened spiral of 2 to 3 in. in width, de- 
pending on the width of the tip. 

As in the case of flat progressive 
and band progressive hardening units, 
auxiliary water jets should be pro- 
vided at the ends of the rows of heat- 
ing flames in order to stop heat from 
flowing into previously hardened 
areas and thus drawing the hardness. 

Overlapping is usually avoided in 
this method by leaving a narrow band 
between the successive coils of the 
spiral. The resulting zones of lower 
hardness between the passes are usu- 
ally not objectionable. To prevent 
burning the edge of the work at the 
beginning of the spiral, an end-zone 
quench shield may be employed as 
shown in Fig. 6. 

The spiral band progressive method 
is somewhat better suited to treating 
the entire length of a shaft or cyl- 
inder than the parallel band progres- 
sive method because it eliminates the 
soft end zones which occur at the 
starting-stopping point of each band 
in the band progressive method. 


Circular Spinning 


The spinning technique eliminates 
all overlaps or softened zones, pro- 
ducing a uniform surface of fine mar- 
tensitic structure which may readilv 
be extended to any desired depth of 
penetration. Circular spinning is the 
simplest means for hardening cylin- 
drical surfaces and will yield by far 
the most satisfactory results. Because 
of its speed, this hardening method 
is also particularly well suited to mass 
production. Unfortunately, circular 
spinning can be applied only to small 
or at best medium-sized objects. It is 
best suited for small pitch gears, 


screws, crankshaft journals, short 
leneths of shafts, etc. 
Details of the circular spinning 


method are given in Fig. 7. The part 
is rotated a surface speed of abort 
1,000 circumferential in. per min. (50 
to 125 rpm for objects with diam 
of 6% to 2% in.) past a heating tip 
sufficiently broad to cover the entire 
width of the surface being hardened 
For objects of comparatively small 
diameter, one set of torch tips will be 
sufficient, but objects of larger diam- 
eter will necessitate the employment 
of two or more heating tips spaced 
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1idistantly around the work. The 
ultiple tips serve to increase the rate 
heating and thereby secure the de- 
ed surface hardness with a rela- 
ely small penetration. 

[he flames are allowed to play upon 

- work for a very brief period, usu- 

ly less than 1 min. and perhaps as 
short as 10 sec for objects of small 

iam. The flames are then either with- 
lrawn or extinguished and a quench- 
ing stream is applied. Note that in this 
method quenching does not occur until 
after the entire surface has been 
heated above the critical temperature. 
[he advantages of this are that the 
flame adjustment, torch positioning 
and the nature and degree of quench- 
ing are not so critical as in other 
methods and not so apt to interfere 
with the production of uniform hard- 
ness. Moreover, the spinning process 
is readily adaptable to automatic con- 
trol. 

Instead of a spray quench, an im- 
mersion quench may sometimes be 
used to good advantage. Small gears, 
for example, may be released auto- 
matically from the spindle at the ex- 
piration of a predetermined period of 
time and dropped into a quenching 
bath. This method of quenching, how- 
ever, is applicable only to small parts. 

The spinning method may also be 
applied for hardening inside surfaces. 
lor this, the torch tip or heating ring 
is mounted centrally within the hol- 
low cylinder, which is spun, heated 
and quenched as previously described 
for exterior surfaces. Fig. 8 shows 
the use of both a single tip and of a 
heating and quench ring unit for ob- 
jects of large diameter. 


Progressive Spinning 


The circular spinning method can 
be used only for objects short enough 
to be covered by a single set of heat- 
ing flames. Longer cylindrical sur- 
faces must be hardened by the pro- 
gressive spinning method shown in 
Vig. 9. Here the tip and quenches 
travel in a direction parallel to the 
axis of revolution. As in the previous 
method, the work is rotated at a cir- 
cumferential speed of about 1,000 in. 
per min. The tip is mounted on a car- 
riage traveling laterally at the usual 
progressive hardening speed of from 
9 to 12 in per min as the work is 
revolved. Multiple torches are pro- 
vided, the number depending on the 
liameter of the object being hardened. 
Sually a circular head, equidistant 
‘rom and encircling the circumference 
of the cylinder, is used. For objects 

t larger diameters, the heating tips 
‘re composed of segments, each oper- 
‘ung as a complete unit. This is 
‘hown in Fig. 9. A quench ring, or 
‘ircular quenching stream, flows at a 
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distance of 4% to ¥% in. behind the 
flames. . 

Progressive spinning is rapid and 
superior to either the circular band 
or spiral methods for hardening cylin- 
drical objects of extended length such 
as rolls, shafts, liners, fine screw 
threads, etc. There are no side or end 
zone overlaps since heating and 
quenching progress continuously 
from end to end of the work. The 
even distribution of heat over the en- 
tire surface results in uniform depth 
and degree of hardness. 

A forward cooling jet ring and a 
trailer quench are often added to the 
apparatus. These are especially neces- 
sary for holl..w objects because of the 
high rate of heat conduction. The for- 
ward cooling ring prevents heat from 
flowing from the heated zone in ad- 
vance of the flames, while the trailer 
quench eliminates the possibility of a 
build-up behind the quench of resi- 
dual heat which might draw the hard- 
ness. 

Progressive spinning equipment 
may also be adapted for hardening 
the inner surfaces of long cylindrical 
objects. 


Vertical Flame-Hardening 


Vertical progressive spinning is fa- 
vored by many authorities for harden- 
ing objects of larger diameter than 10 
in. Fig. 10 shows one application. The 
shaft is being spun in a vertical posi- 
tion, while the flames start at the bot- 
tom and progress upward. Since 
gravity prevents the use of a precool- 
ing jet ring, the counteraction of heat 
flow in advance of the flames presents 
a rather difficult problem. 


Fig. 10—An application of ver- 
tical flame-hardening. The shaft- 
hardening machine shown was 
made from an up-ended lathe. 
While the shaft is rotated, the 
flames progress upward and are 
followed by a ring quench. 


Courtesy, The Linde 
Air Products Oo. 
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The third and final installment of this 
series, to be published soon, will discuss the 
application of flame-hardening to various 
types of carbon steels, alloy steels, cast 
steels and cast irons. 
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Are Welded Locomotive Repairs 


Shielded- e electrodes, especially the larger diameter 
Shielded-are t lectrod pecially the | l t 

electrodes, are speeding up locomotive maintenance work to a 
pace which would not have been held possible a few years ago. 


contact with are welding to 

appreciate the progress made in 
the development of welding equip- 
ment during the past few years. Even 
those of us who spend every waking 
hour in the study and practice of the 
welding art have difficulty in keeping 
posted on all the new items that ap- 
pear on the market. 

Just a few short years ago, arc 
welding was considered to be a rather 
mysterious sort of something capable 
of joining two pieces of steel to- 
gether only under perfect conditions. 
One eighth inch electrodes were the 
almost universal size, for few shops 
had the equipment to handle any- 
thing larger. In the shop where I first 
learned to weld, we arranged our own 
machine. Our current was derived 
from a steam exciter that was used 
to excite the coils in the large gener- 


I 1s difficult for those not in daily 


Fig. 1—Broken spokes are easily 
repaired by shielded-arc welding. 





































MAINTENANCE 


By ARTHUR HAVENS 


ator in the power house; for grids 
we had a nice big barrel of salt water, 
and we determined our welding cur- 
rent by raising or lowering two cop- 
per plates. What a difference now! 


Shielded Are a Milestone 


I believe that anyone long con- 
nected with welding will agree with 
me that the greatest single advance- 
ment in arc welding came with the 
creation of heavily coated electrodes 
—the shielded-are process. Even the 
most dyed-in-the-wool bare rod en- 


thusiasts are prone to admit that 
coated electrodes have something 


which bare rods can never duplicate. 
The advantage is especially evident 
if the job is one that requires one 
layer upon another, for here, as in 
no other place, the weldor can witness 
the ravages of oxidation and slag in- 
clusion. 

Many people seem to link shielded- 
arc welding with fabrication alone. A 
railroad, however, uses coated rods 
fully as much for repair work and 
building up worn parts as for making 
new parts and articles. 


Broken Locomotive Frame 


Take, for instance, a job that came 
up some time ago. A large Mikado 
type freight engine, recently over- 


Fig. 2 (righti—New pins 
were welded to these 
link bridges to replace 
pins worn to undersize. 
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hauled and in constant use, broke 
its frame. The fracture occurred 
underneath the cylinder saddle some 
six inches in from the rear of the 
saddle. The frame was 6 by 12 in. 
and was covered on the top and one 
side by the frame fit of the cylinders, 
so it had to be scarfed all from one 
side. Arc welding with coated elec- 
trodes was the only solution to avoid 
a lengthy delay. 

Locomotive frame have 
the knack of breaking in the most 
inaccessible places and breaking for 
no apparent \rc welding is 
the proper method of repair, but until 
the advent of the coated rod the weld 
ing job accomplished was seldom 
satisfactory. Now, however, we hav 
exceptionally good luck on 
frame castings, just scarfing them out 
and welding them with the coated rod 

Here’s a tip on cutting out heavy 
sections preparatory to welding wher 
the frame must be cut from one sid 
Use a piercing nozzle and cut straight 
into the frame. This will 
groove about an inch or so wide at 
the front of the cut, while the back 
will be just cut through. Now that 
the frame has a cut all the way 
through, it is a simple matter to ve 
the section to suit. The frame 
ously mentioned was welded, usi1 
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Fig. 3—Building up a driving box for 
brazing. The grooves are filled with 
deposits from a % in. electrode. 


fifty pounds of % in. electrodes, in 
about twelve working hours. Each 
layer of weld metal was thoroughly 
peened with an air hammer before 
the next layer was deposited. 


Driving Wheel Repairs 


What railroad weldor has not at 
some time or another shuddered with 
horror at the thought of welding a 
broken driving wheel hub with the 
torch! There is no question but that 
this method of repair makes for an 
excellent job, but it is surely hot and 
expensive to demount a driving wheel, 
build a furnace and weld in this man- 
ner. How much simpler to vee out 
the crack and weld without even tak- 
ing the wheels out of the locomotive! 
Let me again stress the need for 
peening or bobbing; each layer must 
be peened to compensate for the con- 
traction of the applied metal. Driving 
wheel spokes and rims are welded in 
this same manner (Fig. 1) and with 
the same degree of satisfaction. I am 
not going to claim one hundred per 
cent success on these applications, but 
the good jobs so far outnumber the 
poor ones as to make the practice 
acceptable. 

Another very important use for the 
coated rod is for the renewal of some 
casting or forged part that is either 
broken or too badly worn to rebuild 
with weld metal. A splendid illustra- 
tion of this is the group of worn link 
bridges shown in Fig. 2. 

When the pin on a link bridge 
becomes badly worn and too far 
undersize for use, the pin is cut off 
about one inch from the bottom and 
scarfed for welding. A piece of soft 
steel of sufficient size to machine is 
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also scarfed and welded with a coated 
electrode to replace the worn pin. By 
building up a layer of weld metal, 
the bridge may be machined to its 
original size, saving the delay and 
expense of making or buying a new 
one. 


Large Diameter Electrodes 


In rebuilding worn parts, the use 
of large diameter coated rods has 
stepped up production by leaps and 
bounds. An example is provided by 
locomotive guides. These get a great 
deal of lateral wear from the cross- 
head shoes and are usually restored 
to standard width when the engine is 
in the shop for general repairs. For- 
merly, it was customary to do this 
work with bare rod, the job taking 
many hours. Now, however, 7s or 
¥% in. coated electrodes are used, cut- 
ting the welding time many hours. 
Care must be exercised in depositing 
the initial bead along the edge of the 
guide, which will have a tendency to 
burn. This danger may be averted, 
however, by keeping the crater of the 
weld about 3 in. in from the edge 
and working the puddle out to the 
edge with a semicircular motion. 

Passenger car, freight car and loco- 
motive coupler knuckles are rebuilt 
with heavy electrodes. The wearing 
surfaces of the knuckles often require 
as much as 3 in. to bring them up to 
gauge. One pass with a ; in. elec- 
trode replaces this metal, and it can 
be hammered while hot to fit the 
gauge perfectly. 


Making Heavy Deposits 


When preparing our driving boxes 
for brazing, we fill the grooves of the 
hub face of the boxes with weld 
metal in order to avoid the deposition 
of an excessive amount of bronze. 
This application calls for a very heavy 
deposit as oftentimes these grooves 
are very deep and wide. This prac- 
tice, shown in Fig. 3, would be en- 
tirely out of order with any ordinary 
size bare rod, but it is merely routine 
with 3¢ in. coated electrodes and a 
current of 350 amp. All that is neces- 
sary to prepare the deposited surface 





for brazing is a light grinding, do: 
with a portable grinder. This metho 
makes a solid base for the bron: 
layer, which is generally about 
in. thick and will wear many hundr 
thousand miles without rebuilding. 

Firebox welding is in a class | 
itself and requires a treatment t 
long to mention at this time. The 
welding of flue beads to the flue sheet 
with coated rod, however, is such a 
vast improvement over the bare rod 
method that a few words will not go 
amiss. Welding flue beads to the flu 
sheet has always been a tricky prob 
lem, calling for exceptional skill on 
the part of the operator. Even 
skilled weldor would occasionally do 
such a sloppy job that you could 
throw your hat in the firebox door 
and have it hang somewhere on the 
flue sheet welding. With the coated 
electrode, the difficulties are largely 
eliminated, and each flue is neat and 
uniform. 

There is one “must” in preparing 
flues for welding with coated elec 
trodes. The flue sheet must be free 
from dirt and scale, and no oil can 
be left on it. If the sheet is oily, the 
weldor should dry it thoroughly be 
fore attempting to weld, for welds 
made on a dirty or oily sheet will 


‘crack almost as fast as they are made. 


With a clean sheet and the proper 
size electrode (% in. preferred), an 
operator can just about double the 
number of flues welded over the bare 
rod method. 

The recommended procedure is as 
follows: Two or three rows of flues 
are welded down on one side. The 
operator then moves to another sec- 
tion of the sheet and carries out the 
same procedure; his dodging around 
keeps the sheet from becoming over- 
heated in any one spot. When the 
starting point is cool, the slag is re- 
moved from the top and bottom of 
the half-welded flues. They are then 
completed by welding the other sid 


Welded Fabrication 


Welding has so simplified the de 
sign of fabricated parts that the engi 
neering department has it pretty soft 
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Fig. 4—A weldor made this good looking locomotive pilot in less than 8 hr. 
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In place of large drawings covered 
with minute detail on the layout of 
rivet holes, bolt holes, laps and flanges 
and all the other things needed in 
bolted and riveted assembly, we now 
get a piece of yellow paper with a few 
pencil lines here and there and such 
instructions as “weld here” and “weld 
here.” This holds true in the fabrica- 
tion of locomotive pilots, smoke 
stacks, smoke stack extensions, steel 
grease cellars, grate shaker casting 
replacing units and a hundred or so 
other items connected with the repair 
of a locomotive. See Figures 4 and 5. 


Another Example 


An order came into the stores de- 
partment for a double deck bunk for 





Fig. 5—Building a locomotive smoke stack. 


an engineer’s and fireman’s quarters 
at some outlying point. A rough 
sketch was handed to the welding 
foreman, and the job was completed 
within a few hours. The bunk frame 
was fabricated from pipe welded by 
the shielded arc. 

A great many railroad weldors still 
experience difficulty using coated 
electrodes in the vertical position; 
this can be overcome with practice 
and the selection of the proper rod 
and amperage. Of course there will 
always be some trouble where many 
weldors must weld from the same 
source of power. One man, for in- 
stance, may have a-vertical job in 
which he would benefit by using re- 
verse polarity, but he must content 
himself with straight polarity because 
that is the choice of the other weldors 
using the same generator. Even this 
difficulty is now nearly eliminated, 
for the new all-position, straight 
polarity electrodes are very efficient 
in whatever position the job may 
call for. 

Obviously, the heavy coated elec- 
trode has found a definite place in 
the railroad shop, and it is becoming 
more needed every day. 
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Brazing Speeds Bomb Outpui 





Fig. 1—Pressing a flange and prefabricated ring 
of brazing wire into position. The traveling car- 
riage contains three bomb containers. 


T ONE—just one—of our coun- 

try’s many war plants, bombs 
are being turned out at the rate of 
2,400 every day! In this plant, a 
newly devised procedure for low 
temperature brazing by means of in- 
duction heating coils contributes in 
no small degree to the quantity pro- 
duction of explosive missiles for 
Tokio and Berlin. 


The brazing is done in order to 
weld 3% in. threaded flanges into 
completely closed 20 gauge sheet 
steel containers. A low temperature 
brazing alloy containing 50% silver 
is used ; this alloy has a melting point 
of 1,175 F. A low temperature braz- 
ing flux, which starts dissolving 
oxides at 800 F and is completely 
liquid at 1,100 ¥, paves the way for 
the uninterrupted flow of brazing 
alloy throughout the entire joint area. 


The flange is cleaned in a degreas- 
ing compound and is then fluxed on 
a motor-driven spindle. The oper- 
ator doing this work simply dips a 
brush in the flux jar and holds it for 
a few seconds against the revolving 


Fig. 2—The induction heat- 
ing coils are energized by 
pressing a button. A pilot 
light signals the operator 
when the braze has been 
completed, and the heat 
shuts off automatically. 
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flange. The container—after a thor. 
ough cleaning with a wire brush se 
in an electric drill—is also fluxed, 

Next the flange and a prefabri 
cated ring of 7, in. brazing wire are 
pressed into position by hand. This 
operation is shown in Fig. 1. Th 
traveling carriage holds three sheet 
steel bomb containers and rides the 
production line on an angle-iron raj! 
It is these and similar methods 0} 
fast handling which render it poss. 
ible to maintain the production rate 
of 2,400 brazed bombs per day 

Fig. 2 shows the manner in whic! 
the heating coils are placed over th 
flanges. The coils are energized by 
an induction generator and rapidly 
heat the flanges and a small area of 
each steel container. The flow point 
of 1,175 F is reached in such fast 
time that the braze is completed 
within 35 seconds. Then the heat is 
automatically shut off, and air jets 
solidify the brazing alloy. 

The excess flux and oxides ar 
removed in a sand blasting machine 
having a capacity of three bombs 
every 20 seconds. During this oper 
ation, the bombs are in a horizonta 
position so that the blast is directed 
only at the tail end of each bomb 

The final step is to test for “leak- 
ers.” This is done by subjecting the 
containers to an air pressure of 65 
psi for a timed period of one minute 
The occasional rejects are quickl) 
and inexpensively rebrazed on the 
production line. 


* * * 


Acknowledgment is made t 
Handy & Harman, New York City, 
for permission to reproduce the a 
companying photographs. 
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Let Us Not Go Backwards! 


Are weldors spending too much of their time in needless 


By C. J. HOLSLAG 


Electric Arc, Inc. 


chipping and hammering operations? This authority holds 


that useless picking at slag is slowing our War Effort. 


HE TREND of certain Govern- 
\ ment inspection departments and 
certain insurance inspectors is 
putting us back to where we started 
in the last war. During World War I, 
the use of heavy covered electrodes 
had to be abandoned because more 
time was spent in chipping than in 
welding. We now seem to be getting 
back to about the same state. 


Where Chipping Is Necessary 


Of course, chipping is good on pipe 
work where there can be no other in- 
spection. Here the chipping must be 
done in order to see if the weld is per- 
fect before proceding with the next 
layer. In some cases, the molecular 
structure is bettered by hammering 
and caulking, especially with a pneu- 
matic tool. This is an old boilermak- 
ers’ trick; it permits the welding of 
cracks or of some closed member of 
which welding would otherwise be 
impossible. 

Caulking and peening are also used 
to correct and control dimensions and 
fits. The natural contraction of the 
weld metal can be neutralized by 
hammering out the welded deposit to 
occupy the desired space. These are 
legitimate uses of chipping and ham- 
mering and cannot be discarded. 

At one time, Navy specifications 
stated that no electrode producing a 


slag which had to be chipped or ham- 
mered off would be considered. Then 
I gloated in the triumph of electrodes 
with coverings so friable that no chip- 
ping was necessary or, at the most, 
it was only necessary to rub the bead 
with the bare end of the next elec- 
trode to clear the path for the suc- 
ceeding layer. Has the manufacture 
of such coated electrodes been aban- 
doned ? Not in the least! 


Slag Picking Wastes Time 


With practically all of the covered 
electrodes made at present, there is no 
need for chipping. On most work, 
especially fillet welding, almost any 
modern electrode will permit two, 
three, four or five layers to be laid 
down without stopping for any chip- 
ping whatsoever. The great wave of 
chipping and picking which has sud- 
denly become fashionable is slowing 
up the War Effort, in my own opinion 
and experience. 

Furthermore, a very great advan- 
tage can be gained where there is a 
shortage of covered electrodes by 
using a lightly coated electrode for 
every other layer ; instead of chipping 
off the slag produced by a heavy 
coated electrode, use it as a covering 
for the next layer, that is, the layer 
deposited by a lightly coated electrode. 


This will do two things: dilute the 


covering to about the right thickness 
and allow 30% more electrodes to be 
used than our extruding machines can 
produce at the present time. 

The old-fashioned coated electrodes 
had such a thick and tenacious cover- 
ing that the resulting slag had to be 
chipped off. Not only was it necessary 
to chip off the slag between the layers, 
but you had to chip it off whenever 
you broke the arc and started again 
The glasslike covering of these old 
electrodes was absolutely insulating, 
and a very careful procedure had to 
be used to keep the slag from getting 
around in front of the arc and putting 
it out. 


Glasslike Electrodes Out 


The glasslike flux type of electrode 
is no longer manufactured. Modern 
friable coated electrodes are not only 
much easier to run, but they do not 
have to be chipped. If there is any 
electrode manufacturer who claims his 
covering should be chipped, he should 
be referred to the accompanying list 
of the properties and possible func 
tions of welding rod ingredients. By 
using the correct amounts of these 
materials and mixing properly, an 
electrode covering can be made which 
will either break itself off when cool 
or come off with a slight rub from the 
next electrode. 


Electrode Coating Ingredients and Their Functions 


INGREDIENT 


Alpha cellulose 
(See also carbona- 


FUNCTION 


To form carbon oxides during burning, 
thus consuming oxygen which is kept 


INGREDIENT 


Barium carbonate 


ceous material, cot- away from the weld metal. The gases 


ton and rayon, 
paper, paper pulp, 
wood flour) 


To insulate and protect the weld by 
supplying magnesium silicate to act 
as a carrier or dilutent for titanium 


formed also “blanket” the fused weld 
metal. Before burning, it provides sup- 
port for the coating. Final contribution 
is to the formation of a shield during 


Borax 


Calcium carbonate 


To impart friability and ease of re- 
moval of a slag in which titanium di- 
oxide and sodium silicate have also 
Also to control the melting 


Calcium chloride 
Calcium fluoride 
Calcium hydroxide 


Calcium 


dioxide, contributing to removability 


of the slag. Asbestos and asbestine 


welding. 
Aluminum monohy- 
droxide 
(diaspore) 
Aluminum oxide entered. 
(alumina) point and consistency of the slag. 
Aluminum-bearing 
silicates 
Asbestine 
(magnesium  sili- 
cate) 
strengthen the coating. 
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Calcium oxide 
(lime) 


molybdate 


FUNCTION 

On decomposition at the welding ten 
perature, to furnish carbon dioxide fot 
protection against oxidation and t 
impart brittleness to the slag. 

To function as an adhesive where 
ceramic coating is applied to the ro: 
To furnish carbon dioxide to blanket 
the weld and to impart desirable pro; 
erties to the slag in order to improv 
the penetrating properties of the arc. 
To dilute elemental titanium and t 
increase speed of welding. 

To serve as a lubricant in the drawit 
operation for application of the coat 
ing by extrusion. 

To transfer molybdenum from tl 
coating to the fused metal, in cas« 
where this element is needed in definit 
proportion in the finished weld. 

To adjust basicity of slag, usually alon 
with silica, and to serve as a dilutent 
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INGREDIENT 
alcium silicates 
(usually introduced 
as part of complex 
silicates) 
arboa 
irbonaceous 
rial 


mate- 


Cellulosic material 


Cerium 
Clay 


Clay, silicious and 
titaniferous 


China clay 


Cotton and rayon 


Chromium 


Coal, high volatile 
Dead burned slag 


Ethyl orthosilicate 
Feldspar 


Ferro-chrome 
Ferro-chromium 


Ferro-manganese 


Ferro-titanium 
Ferro-carbon-titani- 
um 


Gum Arabic 
and other 
soluble gums 

Ilmenite or 
titaniferous iron 


water 


Iron ore 


Iron oxide 


Kaolin (See clay) 
Magnesium 
ate 
(as such or when 
present in silicates) 
Magnesium oxide 


carbon- 


Electrode Coating Ingredients and Their Functions 


FUNCTION 


To regulate such properties of the slag 
as melting point, consistency, friability, 
etc., especially where the silicate con- 
tains appreciable aluminum. 

(1) As an alloying element to be trans- 
ferred from coating to weld metal. 
(2) To burn to form carbon oxides to 
b'anket the weld and deoxidize. Used 
in wrappings either around an inner 
mineral coating, as an inner coating 


with mineral binder, or as an inner 
wrapper impregnated with mineral 
coating to perform the above men- 
tioned deoxidizing function and/or 


strengthen the coating; often to form 
a shield. 

See 
rial. 
Deoxidizer. 

To furnish silicates for the slag and 
in some cases to dilute elemental titani- 
um where used as ferro-titanium or 
manganese titanium. As fire clay, to 
provide insulation and regulate boiling 
point of slag. 

To form slag and at same time furnish 
titanium and manganese. 

To raise melting point of slag when 
used in conjunction with silica, titani- 
um compounds and other clays under 
restricted limits. 

Utilized as fibers for wrapper as de- 
scribed under carbonaceous material. 
To transfer chromium from coating to 
weld metal; in early usage believed 
to be a deoxidizer. 

See carbonaceous material. 

To quiet the reaction and dilute the 
flux dry. 

Binder. 

To provide silica content of slag; to 
contribute to arc stabilization. 

To transfer chromium from coating to 
weld metal during welding, minimizing 
oxidation; to deoxidize. 

To transfer manganese from coating to 
weld metal during welding, minimizing 
oxidation. 


above under carbonaceous mate- 


To deoxidize and denitrogenize during 
welding, minimizing formation of 
oxides of iron, manganese, etc., and 
nitrides of iron in and adjacent to the 
weld, finally entering slag for protec- 
tion. 

Binder and dispersing agent; this ma- 
terial also furnishes carbon oxides on 
burning (see carbonaceous material). 
To supply oxydic compound of titani- 
um and contribute to the formation of 
a suitable slag (See titanium dioxide). 
In conjunction with ilmenite, to adjust 
the titanium content and also the man- 
ganese content. 

Used in certain proportions with ti- 
tanium dioxide, silica, and_ silicates, 
iron oxide is said to contribute to arc 
stability. 

To provide carbon oxides to blanket 
weld and to form slag. 


To adjust basicity and other properties 
of slag. 
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INGREDIENT 
Magnesium silicates 
Manganese carbonate 
Manganese dioxide 
Manganese ore 
(pyrolusite) 


Manganese-titanium 


Mica (pyrophyllite) 

Molybdenum and 
compounds 

Organic material 

Paper, paper pulp- 
fibrous 

Potassium feldspar 

Potassium silicate 


Rutile 
and _ rutile-bearing 
minerals 
Silica 
Silica flour, 
phous silica, 


amor- 
etc. 


Silicates 
See asbestos, clay, 
magnesium sili- 
cate, talc, etc. 
Silico-manganese 


Silicon esters 
Slag 


Sodium carbonate 


Sodium silicate 


Sodium titanate 


Tale 
(See asbestos, etc.) 
Titanium dioxide 
as such or from 
other compounds, 
titanium ores, etc. 


Tungsten 
Uranium 
Vanadium 
Water 


Wood flour 
Wood pulp, etc. 
Zirconia or 
Zirconia ore 


FUNCTION 

See asbestine, asbestos, ete. 

To provide a reducible compound of 
manganese, usually along with elemen- 
tal manganese alloy, or silicon alloy, 
etc.; to transfer unoxidized manganese 
from the coating to the weld. 
Deoxidizer—denitrogenizer. 

(See ferro-titanium). 

See aluminum-bearing silicates. 
Introduced usually as a molybdate for 
alloying (see calcium molybdate). 

See carbonaceous material. 

See carbonaceous material. 


See feldspar. 

Binder and source of potassium and 
silicate for the slag. 

To furnish a titanium dioxide. 


To form slag, regulate its consistency 
and melting point and contribute to 
protection of weld and quality of the 
arc. Such functions may result from 
the reaction of SiO». with Na,O, CaO, 
MgO when these are present as such 
or from decomposition of silicates or 
carbonates. Finely divided amorphous 
silica also provides bulk to obtain a 
satisfactory thickness of coating. 


To provide for the transfer of silicon 
and manganese from the coating to the 
weld. 

Binder. 

Electric furnace or open hearth; dried 
and powdered as a dilutent and me- 
chanical thickener and quieter. 

To provide carbon oxide gases. Pri- 
marily, to react with titanium dioxide 
to form sodium titanate and with silica 
to form sodium silicate. 

Most widely used liquid binder for 
ingredients of coating—also contributes 
to formation of slag. 

Former, or added as such carries titani- 
um dioxide for arc stabilization, and 
into slag. 


To stabilize and steady the are and 
contribute continuity, uniformity and 
impermeability to the slag, thus pro- 
tecting the weld metal from reaction 
with the contact atmosphere. To de- 
oxidize and denitrogenize the weld 
metal and surrounding contact atmos- 
phere. To reduce the voltage required 
and speed up the welding process. 
Alloying element. 

Alloying element. 

Alloying element. 

To dissolve and dilute sodium silicate 
or other binders and to regulate con- 
sistency of coating mix during applica- 
tion. 


See carbonaceous material. 
In conjunction with oxydic compound 


of titanium, to impart desirable prop- 
erties to the slag. 
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Welded Motor Frames 
By R. I. HANFORD 


Iig Electric Ventilating Co. 


ASTINGS of mild steel were being used 

for D-C motor frames because of the 
ability of this material to be worked at a 
much higher density than iron for a given 
number of ampere turns. Hard spots in 
these casings, however, slowed up machin- 
ing considerably, and the presence of blow 
and shrink holes, accompanied by surround- 
ing hard surfaces, tended to create an un- 





Radiograph of welded D-C motor frame. The dark 

circular spots indicate the pole piece holding 

screw holes, and the lighter part of the picture 

at the bottom indicates a much thicker section 

than the darker area. The weld is so homo- 

geneous with the rest of the metal that it did 
not leave traces. 


balanced distribution of flux passage to the 
various field poles. 

To offset these disadvantages, it was de- 
cided to replace cast steel with rolled steel 
fabricated by welding. This latter-type 
frame was made from a steel billet rolled 
into a ring. The ends were butt welded to- 
gether, and a heat treatment was given to 











relieve the frame of any stresses or strains. 

The external appearance of the weld was 
so good that it was not discernible after ma- 
chining. Hence, it was decided to X-ray 
some of the frames in order to make sure 
that a homogeneous weld was being made, 
without slag, oxide or flux inclusions. The 
size of the frames thus tested was 16% in. 
OD, 8% in. wide. Four radiographs of 
each frame were taken, each radiograph em- 
bodying one-fourth of the circumference. 

The results of the tests were highly satis- 
fying as is shown from the radiograph re- 
produced here. The welded section proved 
to be so similar to other parts of the frame 
that no evidence of the weld could be 
found. 


» « 
High Frequency Brazing 


CERTAIN brazing operation on parts 
for war goods being produced at a 
General Electric plant had been per- 
formed with torches. Because a high 
quality joint was needed, only highly 
skilled workers could be used, of whom 
there were not enough. The decision 
was reached to try doing the brazing 
with high frequency induction heat. This 
cut the time required for the operation 
from 4 minutes to 40 seconds. 
“Previously, great care had to be taken 
not only during the operation but also in 
its inspection,” explained J. P. Jordan of 
the G-E Radio, Television and Electron- 
ics Dept. “Now women operators are 
used, uniform joints are achieved, and 
the need for inspection is eliminated.” 


Courtesy, Westinghouse Electric & Mfg. Co. 


Resembling a giant cheese in appearance, this 70-ton flywheel was 

fabricated by welding five thick steel plates together. The wheel will 

go into a 6,000 kw motor generator set to provide direct current to 

power mills rolling steel for war uses. It is 20 in. thick, 15 ff. In diam. 

and will make 357 rpm—equivalent to a speed of 192 miles per hour 
if it were to be roiling along a highway. 
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Flywheel Repaired 
ITTLE known is the work of the 


maintenance men in steel plants—the 


men behind the men who are breaking 
all records for steel output. A typical 
example of problems encountered by 
steel plant maintenance men was the 


repair of a half ton cast iron flywheel at 
the Inland Steel Co., Indiana Harbor, 
Ind. 

The wheel, an urgently needed special 
job, had been dropped during shipment 
and broken. It would have taken months 
one. Maintenance men 


to get a new 





Courtesy, Hobart Bros. Co 


Broken during shipment, this Y2 ton 
cast iron flywheel was repaired by 
welding with cast iron electrodes. 


however, prepared the wheel and spok« 
for welded repair. The breaks were easily 
welded with cast iron electrodes, and the 
flywheel was ready for use four hours 
after the break was discovered. 

A new wheel, incidentally, would hav 
cost $1,000 but the welded repair, in 
cluding finishing time, was only $4.90 


Courtesy, The Linde Air Products Co. 


Round and square steel bars are cut into forging blanks for shells by 

these speedy oxy-acetylene cutting machines. The cutting is continuous 

from one side of the bed to the other across the entire row. While a 

bar is being cut, the starting edge of the adjacent billet is being 

preheated with a manually operated torch. Square bars are cut into 
6 in. lengths, round bars into 24 in. lengths. 
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7 A two day lay-up instead 
of a two week delay ..- 


BRONZE WELDING 
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When this 2%-ton bolster on a belt 
packing press cracked in a B. F. 
Goodrich plant, the press was 
“down”, and vital war production 
had to wait. But as has happened 
so often in industry, bronze repair 
welding cut the time loss to the 
bone...in this case to two days. It 
would have taken two weeks to get 
a new Casting. 

After 32 hours of work and the 
use of 125 pounds of Tobin Bronze* 
Welding Rod, the press was back at 


*Reg. U. S. Pat. Off. 
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This bronze repair weld on a 
234-ton bolster has no trouble 
standing up under 2,000 
pounds per square inch hy- 
draulic pressure. Picture from 
The B. F. Goodrich Company. 
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work...the repair weld successfully 
withstanding the 2,000 pounds per 
square inch pressure exerted hy- 
draulically on the bolster. 

For speedy, wartime emergency 
repair welding, you just can’t beat 
Anaconda bronze. Anaconda 997 
Low-Fuming and Tobin Bronze, 
among others, meet every require- 
ment for efficient, durable repair 
welding. For complete information, 
write for the new edition of Ana- 
conda Publication B-13. sxe 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 
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ubsidiary of Anaconda Copper Mining Company + In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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Half-Cycle Welder Control 


*% A half-cycle synchronous electronic 
control for small-sized resistance weld- 
ing machines is announced by the Gen- 
eral Electric Co. It features a new tube, 
the GL-415, a new circuit said to make 
higher welding speeds possible and a 
simplified initiating circuit. Heat control 
is here accomplished by the phase-shift 
method, the heat adjustment being made 
by a dial on the front of the cabinet. 

This new control is stated to facilitate: 
the welding of tinned copper, steel or 
alloy wires; of 0.01 to 0.05 in. diam. studs 
to flat surfaces; the spot welding of 
unsually thin (less than 0.01 in.) pieces 
of mild steel, stainless steel, nickel or 
silver to brass or bronze; and the weld- 
ing of low resistance joints to replace 
soldered joints. The last-mentioned ap- 
plication, manufacturer asserts, will save 
tin by the elimination of solder. 


One of the new G-E half-cycle electronic con- 
trols with a ''phantom"’ bench welder attached. 


Mounted in a protecting cabinet, the 
control is furnished in two types: the 
CR7503-A136, which includes a welding 
transformer and is designed for bench 
mounting, and the CR7503-A133, which 
is without a transformer and is designed 
for wall mounting. Both types can be 
used either with tongs or with a suitable 
bench welder. The CR7503-A136 is the 
control illustrated. 


> « 
Weld Cleaning Tool 


% The use of tools specially engineered 
for weld cleaning is a valuable help in 
speeding up welding operations, partic- 
ularly where huge welding crews, such 
as are so often found on today’s war- 
time jobs, are involved. In this connec- 
tion, a new combination “Dual-Tool” for 
weld cleaning has just been announced 
by the Atlas Welding Accessories Co., 
307 Boulevard Bldg., Detroit. 

This device includes both a replaceable 
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New Products 





Atlas Dvual-Tool, Model "'A"’ for heavy duty. 
Either a sharp-pointed or chisel-pointed chipper 
may be used with the wire bristle brush. 


brush and an interchangeable chipping 
head in which either a sharp-pointed or 
chisel-pointed chipper may be used. This 
tool features a new “Grip-Tite” brush 
holder which makes the operation of re- 
versing or replacing the wire bristle 
brush a matter of seconds. The chipping 
head is replaceable by removing the 
single pin which holds the head in place 
on the shaft. 








— a 
== | 
**Sol-Con"’ cable connector. Made in 


two models: No. 1 for Nos. 4, 2, 1 
cable; No. 2 for 1/0 through 4/0 cable. 


Cable Connectors 


% The Tweco “Sol-Con” is a detach- 
able-type cable connector that may be 
quickly disconnected by a turn and 
toggle of its two ends, a male plug 
and female receptacle. The bore of 
the receptacle is broken by a % in. pin 
key. After the flatted end of the male 
plug has passed the pin key, a slight 
turn will lock the key securely in the 
plug’s ring groove. Then the connector 
will come apart at only one point— 
where the screws in the red fibre covers 
line up, as shown by the accompanying 
illustration. 

Tweco Products Co., English at Ida, 
Wichita, Kansas. 





Are Welding Control 

% A new type of arc welding cont 
the “Lincontrol,” is strapped onto th: 
weldor’s foot. It weighs little more tl 

a shoe, enabling the wearer to m¢ 
about freely. The arc may be adjusted 
from wherever the operator happens to 
be since he does not have to keep his 
foot in any certain place, as is necessary 


for the ordinary stationary foot control 





4 Arc welder foot control. It Is worn like a 
w= Shoe, enabling the operator to move 
J freely from place to place while retaining 
’ control over the welding arc. 


This control was especially intended 
for aircraft welding, but it is applicabl 
to welding of light gauge sheet metal of 
all kinds. To increase current, the weldor 
merely exerts pressure on the pedal. By 
this means, he can achieve an accurate 
control over the welding arc, effecting 
substantially the same results, according 
to this manufacturer, as are given by the 
use of “hot-start” and crater eliminator 
devices. 

The control is designed for Lincoln 
“Shield-Arc Junior” welders, which can 
readily be adapted for it through instal 
lation of a new voltage rheostat. The 
Lincoln Electric Co., Cleveland. 


> ¢ 


Bulletin Board 


*% An illuminated bulletin display cabi 
net known as the M.S.A. “Tell-Board” 
is offered for the better display of 
safety and morale posters, instructions 
or special messages. The glass front 
is swung on a pivot joint at the top, 
permitting quick removal and replace 
ment of the fibre board on which th 
bulletins are posted. The posters and 
bulletins are illuminated by two in 
candescent lamps mounted inside the 
top of the cabinet. 

The cabinet is constructed of non 
critical materials—white pine, Masonit 
and glass—and is finished in two-ton: 
green enamel. Removable fibre board 
is 24 by 27 in. An inside depth of 
in. provides some space for equipmen 
display. 

Mine Safety Appliances Co., Brad 
dock, Thomas and Meade Streets 
Pittsburgh. 
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Welding Time Recorder 


& The new “Arc-Time Totalizer” is said 
be useful in providing accurate data 
production control, better utilization 
equipment or bonus payments to 

eldors. This instrument gives an accu- 
ate, inexpensive check on production by 
cording the cumulative time that actual 
velding is being done. The time is re- 
orded in tenths of hours on a scale 
which will give a reading up to 9,999.9 hr, 


oe a: 





Arc-Time Totalizer. If may be readily 

attached to an arc welding machine 

and will record the cumulative time 
that actual welding is being done. 


The instrument is mounted in a com- 
pact steel box which can be attached to 
welding motor-generator sets. There are 
two models available: Model 1001A, 
which registers the total welding time 
only, and Model 1010A, which is equip- 
ped with an automatic starter for the 
generator. The latter is said to be par- 
ticularly useful when intermittent weld- 
ing is being done or when only one or 
two weldors are working from a single 
generator set. Hewlett-Packard Co., 395 
Page Mill Road, Palo Alto, Calif. 
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Peg and pin etching stamp. A popular 
style, used where large volume inspec- 
tion and product stamping is required. 


Etching Stamp 


*% A line of stamps suitable for the 
markmg of metal parts is announced by 
Jas. H. Matthews & Co., 3942 Forbes St. 
Pittsburgh. These new stamps are made 
of a recently developed synthetic mate- 
rial, said to be unaffected by acid etch- 
ing inks and to have three or four times 
the life of rubber stamps. Inks are avail- 
able for etching plain carbon steel, iron, 
aluminum, copper, zinc, brass, high- 
speed or alloy steels and blued steel. 
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Reclaim Worn Parts 


by ETA LL 


(ZING 


with a Mogul Gun 





New Service Opportunities 


By Installing Metallizing Equipment Now 





SPRAYED ZINC protects surfaces from corrosion. 
This is an important application of the metallizing 
process. Above, a MOGUL gun in action for spraying 
zinc on railroad bridge. 
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EQUIPMENT REQUIRED ror METALLIZING SET-UP 
1. Air control unit. 2. Oxygen tank. 3. Acetylene tank 
4. Oxygen pressure regulator. 5. Gas pressure regu- 
lator. 6. MOGUL metallizing gun. 7. Wire reel stand 
8. Air, oxygen and gas hoses. 9. MOGUL Operating 
Manual. 10. Wooden carrying case for MOGUL gun. 
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MOGUL metallizing guns are proving 
indispensable to the war effort in re- 
building worn parts of all kinds. Alert 
welding shops are installing this equip- 
ment not only to meet today’s demand, 
but also to prepare for the post-war 
business. As welding became a major 
industry in the last war, metallizing is 
fast becoming vital on all maintenance 


jobs today, 
MOGUL 
PIONEER IN METALLIZING 

Over 20 years of experience has been 
built into the MOGUL Model P gun. 
It is ruggedly constructed with simpli- 
fied design—a combination that will in- 
sure years of trouble-free operation. 
No previous metallizing experience is 
necessary to operate a MOGUL gun, 
with which you can spray practically 
any metal. MOGUL is designed for use 
with acetylene, propane, butane, or 
generated gas. 

Investigate the opportunities in this 
field today. Write for catalog showing 
money-saving applications as well as a 
full description and prices of MOGUL 
guns and equipment. 


METALLIZING 


COMPANY OF AMERICA 
1330 West Congress Street, Chicago 


West Coast: 1351 E. 17th St., Los Angeles, Cal. 
East Coast: 5 State Street © New York, N. Y. 
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Cooler for Spot Welders 


% Temprite Model 580-C is a self-con- 
tained cooling unit designed to supply 
a constant flow of low temperature 
water (40 F is stated to be the ideal 
coolant temperature) to spot welder 
tips and transformers. Such cooling, 
states manufacturer, “is of particular 
importance on aluminum spot welders 
where the peculiar structure of the 
metal requires that the welder tips be 
maintained at a constant controlled low 
temperature at all times.” 

The cooler is equipped with a tem- 
perature control valve, a 1 hp refrigera- 


tion condensing unit and a! 


7 


6 hp water 


Spot welder cooler. It is said to give 
longer life to electrode tips. 
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HOW TO MAKE YOUR 
GOVERNORS LAST! 


Like others manufacturing for wor 
needs, Pierce production is for war 
and essential industry. For this rea- 
son new governors can be supplied 
only on a priority basis. But Pierce 
calls attention to these easy meas- 
vres which will make your present 
Pierce Governors last and give the 
best service. 

@ CLEAN GOVERNORS once a 
month with kerosene, gasoline, 
or prepared cleaner. 

@ INSPECT AND CHECK GOV- 
ERNORS each week when in 
continuous operation. 

@ CHECK OJL LEVEL every day 
in manvally lubricated gover- 
nors. SAE 20 is recommended 
at this time of year. 

@ LINE UP driving pulleys or gears 
accurately when reassembling 
governor after cleaning. 
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What YOU Think of 


outfit is the key to perfect welding 


S. says C. W. Holley, of the Holley Welding 
Company, Burbank, California . . . And Mr. 
Holley goes on to say that “the above state- 
ment is attested to by several aircraft produc- 
tion welders who have tested it in close, fine 
kinds of work.”’ 


Opinions of expert welders are unvarying 
that Pierce Governors give close, sensitive reg- 
ulation. Their action is positive and reliable 
at all times. They assure fast recovery of cur- 
rent characteristics after striking arc for good, 
strong welds. And, they are built to give years 
of trouble-free service. 

Now and after the war, insist on Pierce 
Flyball Governors to regulate your welding 
operations. 


THE PIERCE GOVERNOR COMPANY 
1607 OHIO AVENUE + ANDERSON, INDIANA 


CLEAN C CS 


PIERCE GOVERNORS | 


This Pierce Flyball Governor on Mr. Holley's 








THE 





circulating pump. The unit can | 
used to serve one, two or three sp 
welders, depending on the maximu: 
heat load and the resistance to fk 
through the welder water circuit. Max 
mum capacity varies from 86 to 152 
gallons of water per hr, depending o: 
temperature rise of the cooling liquic 
The system is capable of circulatin 
120 gph against a spot welder pressu: 
drop of 100 lb gauge. Pump is equipped 
with an adjustable by-pass valve s 
that the rate of water flow through th 
spot welder assembly can be controlled 

Temprite Products Corp., 47 Piquett 
Ave., Detroit. 
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Metal Spraying Unit 


% Metallizing Engineering Co., Inc. 
Long Island City, New York, announces 
equipment for its new “fuse-bond” 
process of preparing metal parts for 
metallizing (metal spraying). By this 
method, an adequate bond for metalliz- 
ing may be obtained on hard surfaces 
that were heretofore impossible or im 
practical to prepare by blasting or rough 
threading. The new process also simpli 
fies the preparation of narrow edges, flat 
areas, and cylindrical parts having key- 
ways or other interruptions to their sur- 
faces. 





""Fuse-Bond"' Type C unit for prepara- 
tien of surfaces to be metal-sprayed. 


The Metco “fuse-bond” unit, Type C, 
shown in the illustration, operates on 
single-phase current, either 110 or 220 
volts. Its purpose is to fuse a rough de- 
posit of electrode metal onto the surface 
to be metallized. Electrodes are applied 
to the work with a special holder which 
handles up to six electrodes at one time. 
With this equipment, small parts may be 
prepared for metallizing as easily as 
large shafts since there is no excessive 
heating of the base metal or disturbance 
of its physical characteristics. 


The unit is portable and is contained 
complete in a castor-mounted cabinet 
measuring 24 in. high. Cables and attach- 
ments fit into a bin in the top of the 
cabinet. 
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R 45 meets WAR DEMAND 


FOR WELDING TOUGH ALLOYS 
... With advantages of A-C Transformer-Type Welding 


ARMOR-PLATE and tough alloys present special weld- 
>." problems. G-R has met the demand fully with this 
new heavy-duty A. C. manual welder incorporating new 
characteristics. 





Heat control is infinitely variable throughout an extreme 
range...from 20 to 625 amperes! Efficiency is high, power 
factor correction standard. G-R 45 handles heavy war 
work with ease, yet may be adapted instantly to the fab- 
rication of light metals... an important advantage when 
peace brings the changeover to consumer products. 


Talk with your nearest G-R Distributor 
or write, wire or telephone 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE, OAKLAND, CALIFORNIA 
Indianapolis, ind.: P. O. Box 1556 * Washington, D. C.: P. O. Box 1814 




















Specify Htan Welding Alay 


TO ASSURE UNIFORMLY SOUND, 
STRONG, DUCTILE BRONZE WELDS 





Doubly- Doubly-Deoxidized PENN BRONZE, TITAN BRONZE and TITAN 
Deoxidized MANGANESE BRONZE Welding Rods have proved their defi- 
Welding Alloys: nitely superior welding qualities over a period of many years 
PENN and under the most exacting requirements. 
BRONZE The Double-Deoxidization process, developed by Titan engineers, 
TITAN definitely increases the ductility of the weld metal, reduces 
BRONZE fuming to a minimum and assures a sound, dense, strong weld. 
TITAN Descriptive literature sent upon request 
MANGANESE 
BRONZE TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


WELDING RODS 
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Flash Welders 


*% Progressive Welder Co., Detroit, an- 
nounces production of the first model in 
a new series of standardized flash weld- 
ers. The new model “C” is rated at 
150 kva and incorporates an electronic 
“Flash-trol” monitor said to provide 
automatic control of weld quality by 
eliminating short-circuiting of the flash 
welding arc. This device, it is stated, 
makes possible a higher than normal 
rate of acceleration of the feed platen 
while performing the weld, thus insuring 
the maximum rate of weld completion 
without danger of any incomplete welds 
or line overloads due to short-circuiting. 





Progressive Mode! C-150 flash welder. These 
are available for both automatic and for con- 
ventional manual operation as shown here. 
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Today’s specifications read... 
‘‘MUST BE POSITION WELDED’’ 


To guarantee flawless welds, stronger unions and smoother, cleaner fiilets, 
buyers of welded products today specify, ‘must be position welded." 
The greatest advance in welding technique, position welding, not onl 
assures a better product but reduces spoilage and rejects, cuts actua 
welding time by permitting the use of larger rods, and cuts crane, crane 
crew and welders handling and set-up time to a fraction. On a C-F Posi- 
tioner weldments and assemblies can be welded down-hand on ALL sides 
with a single set-up; can be revolved completely around and tilted to any 
point up to 135° from horizontal. C-F Positioners come in capacities from 
small hand operated positioners to large variable speed giants that twist 
and turn 30,000 Ib. weldments under push control. 


1309 S. Kilbourn Ave. 








Write for Bulletin WP 22 


CULLEN-FRIESTEDT CO. 
Chicago, Illinois 














In flash welding, a maximum sg; 
and force of upset is desirable. Upset ing 
speed and pressure are obtained on the 
new Progressive model through the 
of an air hydraulic booster, which forces 
oil in the proper quantity at high speed 
into the platen traversing cylinder. The 
air cylinder is actuated by a relay that 
is tripped by the platen when the “upset” 
position is reached. 

The platen feed pump is driven by a 
D-C shunt motor powered through grid- 
controlled rectifiers from a single-phase 
A-C line. The feed is preset to an ac- 
celeration of platen travel somewhat 
faster than normal average for the pieces 
being welded. The actual rate of platen 
feed is then monitored by the amount 
the platen has traveled from its starting 
position, this being accomplished by 
means of a newly developed rectifier 
control. 
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Cooling unit for spot welder tips. If can be 
operated simply by connecting condenser 
water lines and electrical circuit. 


Spot Welding Tip Cooler 


% Fairbanks, Morse & Co., 600 S. Michi- 
gan Ave., Chicago, announces a self-con- 
tained cooling apparatus for circulating 
a liquid coolant through the electrode 
tips of a spot welder. Claim is made 
that the F-M Spot Welding Tip Cooler 
has made it possible for aircraft plants 
to increase by as much as 1,400% the 
number of aluminum spot welds that 
can be made between tip cleanings. 

Operating fundamentally as a refrig- 
erating machine, the unit is equipped 
with two motor-driven pumps and a 
thermostatically controlled 4-cylinder 
compressor. A recirculating pump, op« 
ating continuously with the compressor, 
circulates Freon-12 refrigerant through 
the evaporator for high heat transf 
while a turbine-type pump circulates a 
special non-corrosive, non-precipitati! 
solution of high specific heat character- 
istics to the welding tips and back agai 

The cooling unit stands 55 in. high an 
occupies a floor space of 25 by 44 in. ! 
is designed to cool the tips of one sp: 
welder only. 
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This new department of THE WELDING EN- 
GINEER will provide the reader with answers 
to questions of general interest. Selected 
queries received each month by the editor of 
THE WELDING ENGINEER will be answered on 
these pages. If you, as a reader, do not agree 
with our answers, let us know. Your com- 
ments and discussions will be published, too. 


Thawing Frozen Pipes 


Question: I have heard of weldors using 
their portable gas engine machines to thaw 
frozen water pipes. How is this done?— 
E, M. 

inswer: The thawing of water pipes 
with an arc welding generator is a rela- 
tively simple job. The leads from the gen- 
erator are connected to the pipe or piping 
system so as to include the frozen section 
in the electric circuit. The current warms 
the pipe; very shortly the ice is softened, 
and water begins to flow. 

The amperages required and the time 
necessary to effect thawing will depend on 
the size and length of the pipe. For exam- 
ple, according to the experience of some 
users, 250 amp will thaw a % in. pipe, 300 ft 
long, in from 3 to 10 min. On the other 
hand, a 3 in. pipe, 100 ft long, will take 
nearly an hour and require current in the 
neighborhood of 500 amp. The voltage in- 
volved varies widely, but usually between 
10 and 50 volts are required. 

Copper and brass pipes conduct current 
much more readily than iron or steel piping 
and consequently take a higher current and 
a longer time. 

When the current is turned on, care must 
be taken to see that no overheating occurs. 
Chis necessitates continual checking of the 

urrent at the joints. It is also important 
to avoid an overload on either the welding 
machine or the cables. 

>» « 
Spot Welding Stainless 

Question: Why is it that stainless steel 
S Irequently referred to as “an ideal mate- 
rial for spot welding”? What type is pre- 
lerred?—H. M. P. 

Answer: Stainless steel is, in every re- 
spect, the ideal spot welding material be- 

iuse of its bright surface, its normally high 

lectric resistance and its low heat conduct- 

ng characteristics. Since stainless steel is 
rmally bright and clean with high elec- 

trical resistance, the variables of the total 
sistance are reduced to a minimum. 
lhe use of a full hard temper stainless 
el will insure a maximum strength weld 
ructure with the minimum of weight. The 
me of fusion during the spot welding of 
is material is so slight that there is little 
anger of affecting the strength of the ma- 
rial or of inter-granular corrosion. 
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TYPE CB 


Three Tools In One—Chisel, Drift 
and Brush. 





In cleaning over-head or vertical welds, you will especially 
appreciate the light weight and perfect balance of 
CMD Chipping Hammers. These carefully made hammers not 
only make your job easier, but they speed up removal of 
slag and spatter. Type CB, shown above, is really three tools 
in one—chisel, drift and brush. The wire brush can be 
replaced when worn. This hammer, weighing only 16 
ounces, is ideal for over-head welds and for use in close 
quarters. It is the result of 17 years of CMD experience 
in making hammers and other supplies for welders. 


TYPE C 


NEW Similar to Type CB, but does 
cuRcuLA® not have the wire brush. 
he 
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CHICAGO MANUFACTURING 
AND DISTRIBUTING COMPANY 
Dept. W., 1928 West 46th St., Chicago, Illinois 
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No Other Service Of Its Kind 


There is only one directory containing in 
formation on all products used in welding 
flame-cutting and allied processes. Com 
piling it requires checking and rechecking 
with all known manufacturers of welding 
equipment and supplies. The result is 

formation on products, trade names and 
local sources of supply that can be found 
nowhere else in as complete and compre- 
hensive form. This result is an‘opportunity 
for advertising you don’t want to miss 
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of enhanced Value 
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Air Corps Test 


Question: What are the requirements 
for the Air Corps “B” welding test? One 
iircraft company gives one test and an- 
ther will give another test, no two giving 
the same one, and still they call it the “B” 
test. —M. O: 


Answer: The Army Air Force weldors’ 
qualification which is given in accordance 
with Specification 20013-B indicates very 
definitely what test is required for qualifi- 
cation as a B class weldor. 

The Air Corps tests are grouped accord- 
ing to metals, and each group involves four 
tests: the plate, the tube, the cross and the 
cluster. This test group is divided into A 
and B classes. The A class weldor is re- 
quired to complete all four tests, while the 


B class is required to complete only the | 
first two, which enables him to weld every- | 


thing but primary and secondary strength 
structures. 


A weldor carrying a “B” cer- | 


tificate for a specified metal is not eligible | 


to weld other metals or alloys unless he has | 


been certified on them also. 

The plate test requires that two pieces of 
1/4 by 6 by 10 in. plate be welded together. 
Three standard tensile specimens are then 
taken, and these are pulled in a tensile ma- 
chine. If an alloy base metal and a filler 
rod of 0.06% carbon are used, the specimen 
must withstand a tensile stress of 55,000 
psi. The break is examined for good metal 
appearance. 

The tube test determines the weldor’s 
ability to weld tubular members in different 
positions. 
welded in a horizontal position and two 
welded overhead. The specimen must with- 
stand a tensile stress of 80,000 psi when 


alloy base material is joined with a filler | 


rod of 0.06% carbon. 


> ¢ 


Hartford Certificate 


Question: I recently graduated from a 
welding school and am seeking employment. 
Several of the shops at which I have ap- 
plied have asked me if I have a Hartford 
certificate or if I have passed the Hartford 
test. What is the Hartford test, and how 
much does it cost?—A. H. J. 


Answer: To have a Hartford certificate 
means that you are a weldor qualified under 
the Hartford Steam Boiler Inspection 
Rules and, because of your qualifications, 
authorized to weld on high pressure work; 


t. e., work which comes under these regula- | 


tions, 

The Hartford test is primarily a pro- 
cedure qualification test in which sample 
welds are made using the same plate, same 
equipment and same type of welding wire 
which are to be used on the boiler or job 
under construction. Even when this com- 
bination has been tested and approved, it is 


There are four specimens—two | 





necessary before actual work can be started | 
to satisfy the Hartford inspector that the | 


welding operator who is to do the work is 
capable of producing welds equal in quality 
to those obtained in the procedure qualifica- 
tion test. 


This qualification test remains valid for 


the individual weldor only so long as he 


continues to work in the same shop with | 
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the same equipment and the same welding 
wire. If the manufacturer should wish to 
change any of the details of his welding 
procedure, the weldor may be required to 
repeat the entire qualification program. 

Though it is rather difficult to determine 
the cost of qualifying a weldor under the 
Hartford regulations, there have been in- 
stances where manufacturers have spent 
several hundred dollars in qualifying a 
single weldor. 





> ¢ 


| 
| 
| 
| 
| 
The difference between a cordial man | | 
and a grouch is good breeding. It takes | | 
a rather low degree of intelligence and no | | 
breeding to be a grouch. It takes intelli- | | 
gence, good breeding and eternal vigilance | | 
to be considerate and cordial. | 












CONVENIENT COUPON 


CLIP AND MAIL FOR 
DETAILS of FRONT COVER 


ATLAS 
ATLAS AD 
WELDING ACCESSORIES CO. 
307 Boulevard Building 
Detroit, Michigan 
Rush details on complete line of Atlas Weld 
Cleaning Tools. 
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State_ 




















® Victory is won on production fronts too— 


Dockson Eye and 
costly injuries to 


must stay on the job if victory is to be ours. 


DOCKSON 


3834 Wabash Avenve 


























































Face protection is preventing 
workmen — workmen who 


“CORPORATION 


Detroit,. Michigan 
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Use of Alien Patents 
Offered Royalty-Free 


dents of enemy and enemy-occupied 
countries are now being offered on a 
royalty-free basis through the Office of 


About 50,000 patents owned by resi- Alien Property Custodian of the United 





ee 





DON’T SCRAP 


YOUR 
BROKEN 


HI-SPEED 
STEEL 


TOOLS: 


*SUTTONIZING” 











IS ON THE TOP! 


“Suttonizing” has earned and is 
holding this “top spot” in the 
welding reclamation of hi-speed 
steel tools. Tough jobs have not 
slowed down “Suttonizing”—but 
rather have boosted its popularity 
unbelievably in the year that it 
has been used for salvaging most 
all types of difficult to repair 
tools. Wire or write for our 
catalog describing the “Sutton- 
izing” method. 


HERE ARE SOME TYPICAL TOOLS RECLAIMED BY “SUTTONIZING”. 
Fractured teeth can be repaired on the following: shell mills ¢ large size 
end mills ¢ plain mills ¢ broaches (subject to our approval) « side mills 


(cracked 4” O.D.—low limit) ¢ boring, slotting, cut off and turning tools 
repaired or fabricated. 





WELDING EQUIPMENT & SUPPLY CO. 
LEIB STREET . DETROIT, MICHIGAN 
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States Government. The inventions « 
ered by these patents represent resea 
achievements of great potential valu 
both as means to facilitate the winr 
of the war and as contributions tow 
rebuilding our peacetime economy, 

Where exclusive are not 
ready outstanding to American indust 
the Office of Alien Property Custod 
will issue non-exclusive, non-assigna 
licenses. A license application fee of 
will be charged for each single 
plus $5 for each additional related pat 
to be covered in the same license. ’ 
fees are payable at the time of filing 
application but will be returned if 
license, for some reason, should not 
granted. These licenses are royalty-f 
and will be for the duration of the 
of the patent. 

A 26-page, 81% by 11 in. booklet, “Pat 
at Work,” has been prepared by 
Alien Property Custodian to outline 
policies with regard to the administ 


licenses 


nat 
pa 


tion of these patent holdings. This boo! 


let gives full instructions for obtaini 
a license under a patent controlled 
the Alien Property Custodian and 
cludes an index to the classified lists 
vested patents for use as a 
ordering specific sections 
First step toward securing a 
is to write to the Office of 
erty Custodian, Chicago, for the lists 
vested patents and patent 
cataloged under the class numbers 
lected. For “Metal Forging and Wel 
ing,” the class number is 78, and the 
which includes 64 patents and appli 
tions, may be secured for 10 cents 
Printed copies of vested patents at 
drawings and specifications of vest 


guide 


patent applications may be secured fro 
the Commissioner of Patents, Washing 


ton, D. C., for 10 cents each 


> 


American Optical Celebrates 
110 Years of Lens Grinding 


American Optical Co., Southbrid 
Mass., celebrated its 110th 
on Jan. 18 with the announcement ft! 
1942 lens production was the greatest 
company history. 

Established in 1833 as a one-man co! 
cern, American Optical is the worl 


oldest and largest manufacturer of 0] 
employs mot 
than 12,000 men and women and ope! 


tical products. It now 


ates three branch factories in the Unit 


States, two in Canada and one in Ens 


land. More than 70% of the entire p 
duction is going directly and indirect 
into the war effort. 


» g 
New Quarters for Harris 


Harris Sales Co., formerly of Philad« 


phia, has moved to new and larger qua! 


ters at 88-90 E. Baltimore Ave., Lan 
downe, Pa. The company has increas« 
its manufacturing facilities and is no 


prepared to manufacture special types « 


welding and cutting torches and spe 
cutting machines to customers’ order 


(News continued on page 73) 
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Is the Steel Beam Strong Enough? 


By W. F. SCHAPHORST, M. E. 


IT THE event you have an unusually heavy load to lift 
and are contemplating the use of a steel beam, the 
accompanying nomograph will be found useful for 


determining the size of beam to use. 


A concentrated load at the middle of the beam, as 
shown in the sketch in this nomograph chart, repre- 
sents the worst possible condition—the condition re- 
quiring the largest beam for a given load. This chart 
is hased upon such a load for the sake of safety. The 
wavy, narrow lines running from the sketch to the 
vertical chart lines give at a glance the purpose of each 
chart column. Column A indicates the length of span 
in feet. Column B is the weight per foot of the steel 
beam used. Column D is the safe load of the beam in 
pounds, while Column FE indicates the depth of beam 


in inches. 


Problem: Will a 7 in., 20 Ib beam with a 10 ft span 
support a concentrated load of 4,000 Ibs ? 


Solution: The dotted lines drawn across the chart 
show how this problem is solved. Draw a straight line 
from 10 ft (Column A) through 20 Ib (Column B) 
and locate the intersection on Column C. From this 
intersection (Column C), extend the line to the 7 in. 
marker of Column E. The intersection of this line 
with Column D indicates that this I-beam will support 
a concentrated load of 7,000 Ib. Thus the beam is 
amply strong so far as the 4,000 lb load is concerned. 
In fact, it is indicated by the chart that a 4 in. I-beam, 
all other conditions being equal, will safely support 


this load of 4,000 Ib. 


Similarly, it is easy to ascertain the maximum allow- 
able span when the factors in Columns B, D and E are 
known. Or you can find the necessary weight per foot 
of an I-beam when the factors in Columns A, D and E 
are known. And lastly, the depth of beam is determin- 
able when the factors in Columns A, B and D are 


known. 


For loads that are ‘‘uniformly distributed”—not con- 
centrated—the safe loads in Column D may be multi- 
plied by two. Thus, the above described beam will sup- 
port a uniformly distributed load of 14,000 Ib or 1,400 
lb per ft. 
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Independent Engineering Co. 
PRODUCERS OF MODERN 


Acetylene Compressing Plants 








4 
a "iil dub GP 
| Steprmsanige mall. 
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* 
; | * pore Acetylene Compressing Plant In- 


. ine 


stallations represent the accumulated operating 
experience of more than 50 years... in the de- 


sign and construction of this type of equipment. 


ATypical Acetylene Compressing Plant When the opportunity arises to erect a plant of 


laid out and constructed by the same this type—take advantage of this long experience 
long experienced engineers available —bring your problems to us—we have the “know 
through Independent facilities for de- 


how” that will give you maximum operating effi- 
sign and construction. Backed by over _* P g 


50 years of accumulated operating ciency plus maximum operating 


experience. safety. 


Independent Engineering Co.) 


101 WEST SECOND STREET, O’FALLON, ILLINOIS 
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Pipe Lines Completed, 
Ease East’s Oil Needs 


Pipe lines completed last month should 
far toward relieving the eastern oil 
ortage. They include the 551 mile, 24 
in. line from Longview, Tex., to Norris 
ity, Ill., and the 108 mile, 8 in. emerg- 
Yy gasoline pipe line between a point 

ar Akron and Tiffin, O. 

The Akron-Tiffin pipe line was de- 
signed to expedite the flow of gasoline 
from Tiffin, Toledo, Lima, Chicago and 
other mid-western refinery centers to the 
Atlantic ocean. Construction was begun 
ist October. 

The Longview-Norris City pipe line 
was completed on January 21. In the 
speeding of this mammoth transporta- 
tion project, workmen at times reached 
the daily average of about 6 miles of 
pipe and on one occasion set a record 
of laying 9.93 miles in one day. 

The line, which will cost 35 million 
dollars, will have a capacity of 1,600,000 
bbl. It will deliver 300,000 bbl of crude 
oil daily to rail tank cars for tranship- 
ment to the East, making possible a net 
increase of 120,000 bbl daily to the East 
Coast and thus partly easing a difficult 
transportation problem. 

Work on the second link of this line, 
an 857 mile pipe line extending from Nor- 
ris City to the New York-Philadelphia 
refining area, is under way. It is expected 
to be completed about June and will add 
60 million dollars to the cost of this 
project. 

Engineers have estimated that when 
this 24 in. pipe line has been completed 
from Longview to the East Coast it will 
hold 4,000,000 barrels of oil—as much 
as all of the wells in the United States 
produce in one day. The line, moreover, 
will be capable of transporting as much 
oil as could be carried by 85 tankers. 


> « 


Steel Warehouse Men Form 
Permanent Scrap Committee 


A new “duration” scrap program has 
been inaugurated to extend the work be- 
gun during the American Steel Ware- 
house Association’s drive of the last 
three months of 1942. The formation of 

permanent National Dormant Scrap 
Committee of the Steel Warehouse In- 
dustry assures WPB of the continued 
help of 1,500 to 2,000 well qualified steel 
warehouse salesmen to augment local 
W PB field staffs. Plans have been form- 
ulated to make calls on over 70,000 in- 
dustrial firms which are potential sources 
of dormant scrap. 

The Dormant Scrap Committee is 
headed by J. J. Hill, Jr., president- 
treasurer, Hill Chase & Co., Philadel- 
phia. Other committee members are: 
Harry Edgcomb, Edgcomb Steel Corp., 


Hillside, N. J.; L. B. Worthington, 
Scully Steel Products Co., Chicago; 
Harry K. Hamilton, Hamilton Steel 


Corp., Cleveland; Sol Friedman, Reli- 
ance Steel Corp., Cleveland; and Walter 
S. Doxsey, Cleveland, ex-officio member. 

John R. Hartman has been named ex- 





ecutive chairman, while thirteen prom- 
inent steel warehouse men have been 
chosen to serve as regional chairmen. 
National headquarters are at 2617 Fidel- 
ity-Philadelphia Bldg., Philadelphia. 


> «< 


To Publicize War Part 
of Parts Manufacturers 


The American Brake Shoe and Foun- 
dry Co. will use its 1943 advertising ap- 
propriation to spotlight the important 
role which manufacturers of parts are 
playing in America’s war program. 

The plan was outlined by President 
W. B. Given, Jr., in announcing the ap- 


pointment of Brooke, Smith, French & 
Dorrance, Inc., of New York and De- 
troit, as the company’s advertising agen- 
cy. “We are witnessing in this country,” 
said Mr. Given, “the most marvelous job 
of industrial coérdination in the world’s 
history, and a great deal of credit for its 
success is due to the performance of 
plants that produce millions of parts for 
thousands of manufacturers.” 


>» « 
Southern Safety Conference 


A two-day working conference of 
southern safety leaders will be held 
March 1 and 2 at the Hotel Peabody, 
Memphis. 

































* MAKE AMERICAS HANDS MORE PRODUCTIVE x 
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Whatever your surfacing jobs 
may be, it’s a safe bet that SKILSAW 
Model “SL” SANDER-GRINDER will do 
them easier, better, faster! It quickly 
prepares surfaces for welding, grinds 
welds down swiftly . . . cleans rust, 
scale and grit from metals and cast- 
ings... files, sands, buffs and polishes 
with a wide variety of accessories. 
And everywhere Model “SL” greatly 
increases Output per man per minute 
because it’s lighter, easier to handle 
—more powerful, faster-working! 

Model “‘SL”’ is typical of all the 
SKILSAW PORTABLE GRINDERS, BELT 
SANDERS, DISC SANDERS that you'll 
find on the job in America’s busiest 
war plants. Your distributor will 
gladly demonstrate them on your 
own work. 


SKILSAW, INC., 4763 Winnemac Ave., Chicago 
New York * Boston » Buftalo + Philadelphia + Cleveland + Detroit 


indianapolis + St. Louis + Kansas City + Atlanta * New Orleans 
Dallas + Los Angeles * Oakland « Portland « Seattle + Turonto,Can. 


TOOLS 
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Shrink Galvanizing 


without Zinc Fumes 


Albina Engine and Machine Works & 
Shipyard, Portland, Ore., has perfected 
a method of flame-shrinking galvanized 
plates without burning and without toxic 
zinc fumes. The new method, it is 
claimed, eliminates the fumes entirely. 

Essence of the Albina plan is to use 
a highly oxidizing flame—about 15 lb of 
oxygen to 10 Ib of acetylene. The torch 
is lighted with a neutral flame—oxygen 
1.05, acetylene 1.00—which is then 
starved at the torch by turning down 
the acetylene valve while the orignal 
pressure is maintained in the hose. This 
starving is said to cool the flame. 

The 11-hole torch tip (10 holes in a 
circle of % in. radius surrounding a cen- 
ter hole) is held from % to one in. from 
the galvanized surface; the flame is held 
steady until the metal becomes cherry 
red. At this point the temperature is esti- 





mated at about 600 F, which is well be- 
low the 750 F melting point of galvaniz- 
ing. When a barely perceptible flowing 
is noted on the surface of the heated 
spot, the flame is withdrawn. The heated 
spots are made about an inch apart, and 
water from a water-quenching ring must 
be kept flowing at all times. 

The withdrawal of the flame at the 
right moment requires experience, but it 
is said that practice under the eyes of a 
man proficient in the method will turn a 
learner into an expert within two hours. 

Under the old system, shrinkers on 
galvanized tanks, etc., or in close quar- 
ters, used two men to a torch, each man 
working but 15 minutes at a time. De- 
spite this precaution, each shrinker lost 
an average of six days a month from 
fume sickness. Moreover, the turnover 
in shrinking crews was large because 
few men liked this type of work. The 
new method enables flame-shrinkers to 
put in their full eight hour shifts. 





What hard-facing 





stands heat best ” 


Coast Metals Hard- 
Faced bit at left. 


Unfaced bit at right. 


THIS TONG BIT TEST WILL TELL YOU 
AT ONLY A FEW PENNIES’ COST... 
JUST APPLY to one of your stripper or soaking pit tong bits the 


recommended Coast Metals Hard-Facing. Then do the same to the 
other bit. But here use some other brand of hard-facing metal. Or, 








if you prefer, leave this second bit uncoated. 

Result: You'll find Coast Metals wins in lengthening tong bit life 
at high temperatures. In one case, Coast Metals hard-faced bits 
pulled 75 heats of 22 ingots, each weighing 4,000 pounds,—a total 
of 6,600,000 pounds all together. Ordinary bits wore out after two 


or three heats! In another case, Coast Metals Hard-Facing increased 
the life of slabbing mill tong bits SIX TIMES! 


COAST 


METALS 


hard-facing 
weld rods 





YOUR EQUIPMENT'S LIFE PRESERVER AGAINST WEAR 
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What is your wear-resistance 
problem? Write us and see how 
Coast Metals Hard-Facing can 
help you protect your equipment 
against wear, abrasion, impact, 
shock! And keep your produc- 
tion running smoothly, without 
unnecessary time out for repairs 
or replacements! Get facts today. 


COAST METALS, INC. 
Plant and General Offices: Canton, Ohio 
Executive Offices: New Y ork, N.Y. 








Albina has established a shrinking 
school to teach the new process, 
school being open without charge to 
ployees from all war industries. 
pupils, it is stated, graduate within 
hours. 


> cS 


Mass Production Methods 
on Ship Turbines and Gears 


The war has now made it possibl 
put ship steam turbines and reducti 
gears on a mass production basis 
cording to word from the Westinghous: 
engineering department, a new plant has 
been built to manufacture just two sizes 


of turbines and gears—4,000 and 8.500 
hp. Old established production line meth 
ods have been combined with many ney 
schemes particularly adapted for turbi 
and gear manufacture. 

In this new plant, arc welding is being 
used to a far greater extent than is usual 
for these products. To expedite the p: 
duction of consistently high quality 
welds, a special turntable was devised 
for holding the parts. Use of this weld 
ing manipulator permits the operator t 
swing the work in front of him and d 
downhand welding at all times 

The subassembly idea has been used 
to advantage in making gear housings 
Instead of adding heavy plates to fou: 
dation piece till finished, the housing 
are now built in eight separate assem 
blies, which are welded together to forn 
the whole. The subassembly method pe: 
mits the welding to be done on easily 
handled sizes, while the use of the posi 
tioning turntable makes it possible to « 
only downhand welding. 

In order to avoid building many new 
large lathes and vertical boring mills 
cemented carbide tools 
stituted for standard high-speed ste: 
cutting tools. The cutting speed has been 
raised from about 50 to approximately 
220 ft. per min. 


\C- 


have been su 


> x 


Need Becomes More Urgent 
for Government Engineers 


Educational and experience requir 
ments have been lowered to meet the in 
creased demand for Government engi 
neers, it was announced last month | 
the Civil Service Commission. For the 
grades of Assistant Engineer, $2,600 ; 
year, through Chief Engineer, $8,000 
year, professional engineering experience 
will be accepted in lieu of the requir« 
ment for a full 4-year course leading t 
a bachelor’s degree in engineering. 

In addition to the educational qua 
fication, one year of professional eng 
neering experience or graduate study 
required for Assistant Engineer. F< 
higher positions, applicants must sho\ 
additional experience of a progressivel) 
higher level. Graduate study will b 
accepted on the same basis as engineer 
ing experience up to the $3,200 a yea 
level. 

There are no age limits for applicant 
and no written tests will be given 


THe WELDING ENGINEER—FeEBRUARY, 1943 


to 
Be 


SSS ee eR 





ner 


ait inter in 0 aif me ee ‘ 
Sys jaan ee! 






Re mes 


Te 


3 


ere ae ane 


hea: " 


et 
3, ACR S 


3 
z 

















oo 
te 
4 
ES 
2 
i 
4 


\ New Pipe Line 
under Consideration 


Donald M. Nelson, chairman of the 
Production Board, announced on 
uary 21 that a decision would shortly 
made to determine whether or not 
PB will allocate materials for the 
nstruction of a new pipe line from 
xas to Seymour, Ind., a town in the 
ith central part of the state. 
lhis line would be a 20 in. welded pipe 
to carry refined petroleum products. 
t would parallel for much of its route the 
cently completed crude oil line from 
East Texas to Norris City, Il. 





ABOUT PEOPLE 


Those in our nation's armed forces may continue 
to read THE WELDING ENGINEER af a special 
reduced price of $1.50 per year for the duration. 


» « 


\ reorganization has been effected in 
the Welding and Electroplating Equip- 
ment Branch of WPB. O. L. Howland 
remains as chief of the branch, but W. 
M. Haile has been advanced to deputy 
chief. He was formerly chief of the Gas 
Welding and Cutting Section. 

J. C. Cumberland becomes chief of the 
Arc Welding Section, and J. H. Cooper 
chief of the Resistance Welding Section, 
succeeding J. D. Tebben. The new chief 
of the Gas Welding and Cutting Section 
has not yet been named. 

R. L. Hawkins takes the post of chief 
of the Arc Welding Machine Unit and 
P, M. Hall that of chief of the Resistance 
Welding Unit. H. R. Smith remains 
chief priority specialist. 


» < 


Colonel John C. Minor has been 
granted a leave of absence by the Taylor- 
Wharton Iron and Steel Co. in order that 
he may accept a position as consultant 
on gas cylinders with the War Produc- 
tion Board in Washington. Colonel 
Minor has been manager of cylinder 
sales for Taylor-Wharton during the 
past 14 years. 

> « 


Raymond M. Dennis has been ap 
pointed assistant to the president of By- 
Products Steel Corp., Coatesville, Pa 
He will have charge of the staff and gen 
eral administrative work for the corpora- 
tion, which is a subsidiary of Lukens 
Steel Co. Previously, Mr. Dennis was 
general manager of the flanging depart- 
ment of Lukens, in charge of estimating, 
sales and production of flanging. 


eo 


V. Gilmore Iden has resigned as secre- 
tary of the American Institute of Steel 
Construction in order to accept the posi 
tion of industrial editor of the Bureau of 
National Affairs, 2201 M St., 
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N.W., 


Washington, D. C. David Lawrence, 
editor of the United States News, is 
president of the Bureau of National 
Affairs. 


> « 


J. Wesley Cable, research and devel- 
opment engineer of Induction Heating 
Corp., 389 Lafayette St., New York City, 
has assumed the added responsibilities of 
general sales manager. He has been with 
the Induction Heating Corp. since 1941. 


_ % 


Walter Moehlenpah has been appointed 
field welding engineer, Progressive 
Welder Co., for the territory comprising 






THINGS OF VARYING 


Missouri, southern Illinois, western In- 
diana, southeast Kansas, southeast Ne- 
braska and southwest Iowa. Mr. Moeh- 
lenpah, recently in charge of marketing 
of the “Frostrode” refrigerating units 
for resistance welders, has. been with 
Progressive Welder for two years. 


> « 


John S. Morris has been appointed 
methods engineer for By-Products Steel 
Corp., Coatesville, Pa. He was formerly 
assistant consulting engineer of the new 
“facilities program” at Lukens Steel Co. 
In his new position, Mr. Morris will 
carry on special developmental work in 
connection with improved methods. 











.»euse this KNU-VISE clamp 
of versatility 


Because this KNU-VISE Clamp permits a wide range 
of clamping applications while base remains fixed 


in the same position —because it will held parts or 


assemblies that may vary in thickness as much as 
15°—and because it can be pivoted around the base 
to any angle or height within 90°—this model is 
gaining great acceptance in industry. It is raising 
the efficiency of clamping and eliminates tedious 


and slow hand adjustments. 


Send for new catalog 
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1338 Plum Street, Detroit, Mich. 
4328 San Fernando Rd., Glendale, Calif. 
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E. L. Foote, who for some time has 
been selling welding equipment in the 
Chicago area, organized his own weld- 
ing supply company the first of this year. 
The new concern is known as the Eureka 
Welding Supply Co. and is located at 
9233 Commercial Ave., Chicago. It wili 
handle Harris Calorific Products, Eureka 
tool and die electrodes and Alloy Rods 
stainless steel electrodes. 


> «€ 


W. G. Paton and W. R. Engstrom 
have been elected vice-presidents of The 
Austin Co., engineers and builders of 
Cleveland. Mr. Paton will also assume 
the posts of assistant secretary and as- 
sistant treasurer. He was formerly assis- 
tant to the general manager. Mr. Eng- 
strom has been district manager of the 
company’s Seattle territory since 1933. 


> «< 


Leo Edelson has joined the Induction 
Heating Corp., 389 Lafayette St., New 
York City, as executive vice-president. 
He has been development engineer for 
Handy & Harman during the past ten 
years. 


>: « 


W. A. Cramer, formerly assistant 
traffic manager, has been appointed traf- 
fic manager, western district, of the 
United States Steel Corp. subsidiaries. 
He succeeds M. N. Billings, who is re- 
tiring after 39 years of service. 


Hetpful Literature 
Sust Published 





The following reviews are of recent publication of interest to those in the 
welding industry. Unless otherwise stated, they may be obtained without 
cost by writing to the manufacturer or to THE WELDING ENGINEER. 


Tube-furn Data Book 


Tube Turns, Inc., Louisville, has just 
published a 239-page looseleaf book en- 
titled, “Tube-Turn Catalog and Engi- 
neering Data Book No. 111.” This data 
book, which is completely indexed, is also 
fitted with thumb tab index so that the 
various sections may be easily located. 

The book is divided into 4 sections 
dealing with engineering, welding fit- 
tings, flanges and technical data. The 
engineering section presents facts about 
the practical engineering advantages and 
piping problems solved by employing 
welding fittings and piping systems. The 
engineering principles involved in the 
design of Tube-Turn products are dis- 
cussed in this section. 

Section 2, Welding Fittings, is a cata- 
log section presenting essential data on 
every welding fitting in the Tube-Turn 


line. This includes information regard- 
ing type of fitting, weight, part num- 
ber, dimensions and price. Photographic 
and diagrammatic illustrations of each 
fitting greatly simplify the use of this 
section of the catalog. 

Every type of flange in the Tube-Turn 


line is described under Section 3, Flanges, 
There is also given all dimension and 
price information. Important technical 
data and new engineering information 
pertinent to flanges and their use are 
also included in this section. 

Section 4, dealing with technical matter, 
includes many exclusive studies which 
have been presented for the first time. 
Worthwhile technical information per- 
taining to welding fittings and welded 
pipe systems will be found in this sec- 
tion. It is also accompanied by many 
new charts and reference tables 

In all, Tube-Turn data book No. 111 is 








e CUT LABOR COSTS 


COSTS 





e SPEED UP PRODUCTION 


e GET STRONGER WELDS 
e ELIMINATE MAINTENANCE 


Do All This With Miller Industrial Welders! 











ae 


Write Today for Complete Story on These Benefits 


MILLER ELECTRICJMANUFACTURING CO. 


Factory: Appleton, Wisconsin 


Sales: Richmond, Indiana 


e SAVE IN ELECTRODE COSTS 
e SAVE POWER COSTS 
e HAVE LOWER INSTALLA- 


e HAVE TWO OPEN CIRCUIT 


TION COSTS 


VOLTAGES 
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LEIS G-W portas.e 
FLAME CUTTING MACHINE 


@ The “Gasweld” G-W Flame Cutting 
Machine is a portable, motor driven torch 
for cutting billets and straight lines, strips, 
circles, arcs or simple irregular outlines in 
steel plates. Either straight or beveled edge 
cuts are easily made. 





















Cuts can be made clean and accurate, elim- 
inating in many cases, the need for further 
machining. Light, compact—weighing only 
45 pounds—the machine is easily moved 
from place to place in the shop. Speed range 
—four to sixty inches per minute; travels 
either forward or in reverse direction. 


TheG-W Portable Flame Cutting Machine 
effectively lowers cutting costs and speeds 
production over hand-cutting methods. 


Write for illustrated bulletin and price to 


Buttalo, N. ¥. WALL CHEMICALS DIVISION of Rochester, N.) 


Cincinnati, O. a ; ; Toledo, Ohi« 
Dense: She Carbonic Corporation a 4 


Louisville, Ky. Toronto, Ontaric 


Milwaukee, Wis. 3110 S. Kedzie Ave., Chicago, iil. Windsor, Ontar 





We'll hold it while you weld It... 


Is you’re doing a welding job on war production, you can get Ransome 
Positioners to help you increase your output and reduce costs. 


With this modern equipment, your welders can readily swing the heaviest 
and most complicated pieces for a downhand position on every pass... 
top, sides, and bottom, with one set-up. 


Made in a complete range of types and sizes . . . hand-operated and 
motor-operated ... up to 20-ton capacity ... there’s a unit that will fit 
your needs exactly. 


@ Write for literature showing how Ransome Positioners 
can solve some of your major welding problems. 











Light-duty, 2500-Ib. cap., 3000-Ib. cap. 
hand-operated elevating base 


ke 





20-ton cap. 
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a complete compilation of essential tech- 
nical information on pipe welding, weld- 
ing fittings and flanges. It incorporates 
many useful studies never before avail- 
able, together with helpful new arrange- 
ments and indexing of complete, exact 
data for greater convenience of buyers 
and specifiers of welding fittings. 


Symbol Hammer Circular 


A 4-page circular issued by the Atlas 
Welding Accessories Co., 307 Boulevard 
Bldg., Detroit, gives complete informa- 


symbol marker. Data are included on 
various methods of identification for 
crews ranging from 5 to 15,000 weldors. 


om « 


Women Weldors’ Catalog 


Bearing a 4-color process cover of an 
attractive young lady weldor, a 12-page, 
8 by 10 in. catalog, “Arc Welding Acces- 
sories for Women,” GEA-3295, has been 
issued to present the G-E line of safety 
clothing and equipment for the country’s 
steadily increasing army of girl welding 
operators. Among the items illustrated 
and described are tailored leather weld- 





by Sally Victor, 
under the welding 
Electric Co., Schenectady, N. \ 


which can bs 


Data on Cable Care 


A 4-page, 8% by 11 in. circular 
six rules for the care of weldi1 


has been published by the Welding En- 


gineering Co., Milwaukee. An 
table lists cable 
and gives the amperes, strand 
ID and weight in lb per M ft 
cable size. 


sizes from 6 t 


helmet Ge eral 











tion on a system for identifying the ing jackets, sleeves, aprons, gloves, ie % 
welds of individual weldors by means of flameproof duck aprons and sleevelets epee . - 
a combination chipping hammer and and a special flameproof hat, designed A-C Welding Booklet pi 
An 8-page, 8% by 11 in., tw % 
catalog, Unit X4576, gives th Z 
information available on the E1 b 
line of A-C are welders Phe 5 
cludes six models, which rang i 
| capacity up to 300 amp. The Emerson 
Electric Mfg. Co., 1824 W 
Ave., St. Louis. =| 
s 
i 
| Safety Clothing Catalog 
| Catalog No. 45, “Safety Cl ; 
| Equipment for Industry,” covers ; 
107 products, most of which ars 7 
sary equipment in the welding 
This is a 68-page book, 8 by 1] 
bound with plastic rings and prof | 


: $ dp be 
illustrated. Safety Clothing and Equip- , 
ment Co., 7016 Euclid Ave., Cl 
<4 

Gas Pressure Data 

The general 
mine the effect of pressurt 
specific heats of eight gas 
ranges of pressures and te 
are given in Bulletin No. 30, a 28 
letterhead-size publication of the 
nell University 
ment Station. Thi 
bon dioxide, carbon mono-x id 


equations wl 





Welding has its Gremlins too, and altho, FEWASS Fay 
obviously nobody has ever seen a live 
Gremlin, operators know plenty about their love 
for causing trouble on busy production lines. 

Gremlins, however, aren't on speaking terms 
with MARQUETTE engineers. These men, with 
their years of experience and leadership in the 
A.C. welding field, have found ways to stymie 
all of the favorite Gremlin tricks. 

They've built these versatile machines in 
models up to 400 amperes, delivering superb 


Engineering | 





























pases af&t alt 


hydrogen, methane, nitrogen and 
gen; the temperature rang 
to 4,000 F, and the pressu: rai 
from 0 to 10,000 psi 
Single copies of this 
without 


bulletir 


secured charge by writi1 


the Engineering Experiment Statio! 
arc performance for fast, flawless welding with- Cornell University, ithaca. N. 3 
out snuff-outs or the slightest trace of “magnetic : 
blow.” Just the right heat can be selected instan- « 


taneously, and every heat stage has automatic 
voltage control for perfect welding 
current. No confusing dials or gad- 


Safety Newspaper 











American Optical Co., Southl 
gets, no guess-work. The Gremlins M: : P a 
; Mass., announces a new publi 
haven't a chance for their vexa- The Safety Cli heres 
tions that slow up work and make a Say weeee, SOF USC © 2 
inferior welds. ol employee new spapers or mag A 
in promoting industrial safet 
Send for free, 24 page, illustrated hoped that such editors v : 
booklet. | yi: . my 
| the articles appearing in this : 
MARQUETTE MFG.CO., INC. newspaper and thus help 
Minneapolis Minnesota workers to use the goggles, prot Es 
| clothing and safety devices suppl rei 
them. Any article or illustration is 
appears in the Safety Clipper ma) 7 
ee |} reprinted without asking for pet : 
Res v. S Pat ° f sion, and electrotyp¢ Ss or phi tog! 
Bias E RS zz | of the illustrations and cartoon 
Ge: A.C.AR 4 | will be supplied free of charg 
78 THE Wetpinc ENGInEER—FEBRUARY, l|' 


ee. 








Tal 


ing 
ble 
in- 
led 

0. 
'D, 
ich 

















HIS Acme dual fixture arrangement 
permits practically constant use of an 
automatic welding head, because one of 
the fixtures can be reloaded while the 
other is engaged in the welding operation. 


The holding machine can be set to re- 
volve at any angle from vertical to hori- 
zontal. (Illustration shows a wheel being 
welded at 45° angle.) Positioner arm 
swings from one fixture to the other, 
locking in proper position. Speed of 
rotating the work is adjustable, as desired. 





Cduicheh 


Automatic Welding Machine Fixture 


Acm E Manufacturing Lo. 


1642 HOWARD ST.e¢ DETROIT, MICH. 











Reloading 

Is done During 
Welding 
Operation 


WRITE 









for information. Whatever your positioning 
problem on automatic welding, let us help 
you solve it. Write for complete information. 


With This 








Here Is a New Way! 


The War Production Board has indicated that there is a 
real need to conserve acetylene cylinders. 

Undoubtedly you are doing everything possible to assist 
in the war effort. Well, here is a new way in which you can 
help out—a way which you may not have considered 
previously. 

Release acetylene cylinders for the military forces and 
elsewhere in the war effort by turning to SIGHT FEED 
Acetylene Generators for your acetylene. 


And Kill Two Birds With One Stone! 


In addition to conserving acetylene cylinders, you will 
slash your acetylene costs 50% to 75%. The savings will 
help pay next year’s taxes. 

Furthermore, by having a SIGHT FEED Acetylene Gener- 
ator on hand, you are assured of having acetylene on hand 
when and as you need it. 

Make your selection from five portable models and five 
stationary models. SIGHT FEED offers you a size for every 


purpose. 
Be patriotic! And help yourself! Write today for details. 


The Sight Feed Generator Company 
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More economical protection is 
obtained from Willson Industrial 
Goggles and Respirators in rough 
shop use, because of skilful design 
and careful selection of materials. 


«7 
ou There Is a Willson Goggle, Respirator, Gas Mask 


or Helmet for every industrial hazard. See 
*; td your local Willson Representative or write direct. 


coseurs « RESPIRATORS + GAS MASKS «+ HELMETS 


PROD 
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Metal Cleaning Manual 


A 40-page manual, published primarily 
to provide aircraft company executives 
with the latest data on production de- 
greasing and maintenance cleaning tech- 
niques, may be obtained by writing to 
Oakite Products, Inc., 57 Thames St., 
New York City. Among the operations 
discussed are the preparation of alumi- 
num alloy parts for spot welding and the 
degreasing of ferrous and non-ferrous 
metals for heat-treating, Magnaflux test- 
ing, pickling, etc 


» « 


Esco Clothing Catalog 


Eastern Safety Clothing Co., 23 West 
60th St., New York City, has just issued 
catalog No. 711-A covering the complete 
Esco line of weldors’ protective clothing 
for men and women. This new catalog 
describes and illustrates full coats, over- 
alls, capes with bib attached, capes with 
detachable bibs, pants, aprons of plain 
and slit types, sleeves, rod holders, shoe 
protectors, etc. 


Brazer Circular 


This 4-page, 8% by 11 in. circular 
describes a line of equipment for brazing 
and soldering with silver solder. The 
equipment includes an electric brazer 
having plier jaws in which the object to 
be heated may held and brought up 
to silver soldering temperature. Lap, 
butt, scarf, cable or spud joints may be 
made by this method. Ideal Commutator 
Dresser Co., 1284 Park Ave., Sycamore, 
Ill. 


Tool Poster 


A patriotic red-white-and-blue poster 
illustrating four ways in which to get 
longer life from cemented carbide tools 
will be sent free on requests addressed 
to Vascoloy-Ramet Corp., North Chica- 
go, Ill. This poster was designed in 
accordance with a WPB request for 
visual educational material for war 
workers. It measures 48 by 27 in. and 
bears no except the com- 
pany’s logotype. 


advertising 







SPEED UP with 


THE WELDING ENGINEER 


Eye Shield Catalog 


To mark its 40th year in busines 
Chicago Eye Shield Co., 2300 \W 
Blvd., Chicago, has just ued 
catalog of equipment for thx 
of eye injuries. This two-color, 50 
814 by 11 in. booklet illustrates 


scribes over 50 classifications 
products, including spectacles, ¢g 
lenses, masks, helmets, shields 


pirators. 


Training Handbook 


“Training Employees as Job Inst: 
tors,” is the title of 
sued by the 
Bureau of the Metropolitan Life Insur 


a new handbo 
Policyholder Ser 


ance Co., One Madison Ave., New 
City. Among subjects discussed ar 
selection of job instructors, the tir 
place for their training, consequen 
inadequate training, training costs 
Samples of training programs 
operation in war LA are'pe 
and exhibits of the material 
programs are also included 
Electronics Booklet 

A non-technical account of the “sci 
of the electron” is given in a 
pictorial booklet, “Electronics—A N 


New 


how the 


W orld.’ 


pre tron is t 


Science for a 
is told of 
working in war combat, in resear: 


radio and television-equipment 


nally in war industry, whe t 
step up production, increase hut 
ciency and reduce material 

copy of this booklet GED—102 4. n 


obtained from the General Electric Ci 
Schenectady, N. \ 
Strain Gauge Bulletins 

Baldwin Southwark Div 
Baldwin Locomoti Worl 
delphia, has just ued thr 
technical bulletins. One 
scribes use of tl [ 
strain gauge in an entirely ne 
for determining stresses it 


and machines. The other tv 
give detailed infor 
and indi 
with SR-4 st: 


cording 
used 


fa 
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SHAWINIGAN PRODUCTS 
CORPORATION 


EMP IRE STATE 8 = 


NEW YORK 


FEBRUARY, 194 
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A UNISHEAR can follow’ 


...and cut it FASTER 
than any other tool! 


Wherever sheet metal departments are “beating 
the promise”, you'll find Stanley Unishears on the 
job. They slice through sheets as fast as you feed, 
up to 15 feet per minute — follow any line accu- 
rately, straight, curved or angle — leave smooth, 
clean edges with no distortion. Plenty of power 
and ruggedness for tough production or mainte- 
nance use. 

Portable models with capacities up to 12 U. S. 
gauge hot rolled steel. Stationary models to handle 
sheet metal up to 10 gauge. Stanley Electric Tool 
Division, The Stanley Works, 177 Elm Street, New 
Britain, Connecticut. 


1843 [STANLEY] 1943 











TOOLS ARE THE WORKER'S pence 
IN A TOTAL WAR. KEEP THEM Oo 
THE JOB WITH PROPER CARE .-+>+* 
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For overlaying bearings, shafts, and sliding sur- 
faces, you can select a grade of Ampco-Trode 
coated bronze electrodes with the assurance 
that its bearing characteristics are excellent. 
Ampco-Trode is made of Ampco Metal, an alloy 
of the aluminum bronze class, long recognized 
among America’s leading industrial engineers 
as outstanding as a bearing metal. It has tough- 
ness and wear-resistance to a remarkable 
degree. 

Ampco-Trode electrodes are suitable for over- 
laying steel and cast iron, building up shafts, 
wear strips, forming and drawing dies; refacing 
for extreme wear-resistance. 

With Ampco-Trode you get smoother arc ac- 
tion. Beads adhere better;slag is easily removed. 

Ampco-Trode is made in six grades and six 
sizes—e" to 42’. It is suitable for metallic arc, 
carbon are and oxy-acetylene welding. 

Get the facts about this remarkable coated 
bronze electrode. Write for free bulletin describ- 
ing Ampco-Trode. 


AMPCO METAL, INC. 


Dept. WR-2 


Milwaukee, Wisconsin 


WY 


AMPCO-TRODE 
A product of 


ASS 


ii 











troller Co., Cleveland. Filed Oct. 26, 
eaten eee ee 1938. Issued Dec. 22, 1942. 

This patent pertains to a resistance 
welding apparatus having an electrical 
PATENT OFFICE circuit and a contactor element operat- 

ing under fluid pressure. The contactor 
is a fluid pressure movable element 
aa which closes and, after a predetermined 

Resistance Welding Control time interval, opens the energizing cir- 


enuad cuit. A timer and means associated 
2,305,591. Arthur B. Sonneborn, De- therewith control communication of 


troit, Mich., assigned to The Clark Con- fluid pressure to the contactor in order 


FROM THE 





a a 
SAVE TIME| ©} 


for Your War Effort | 


—Speed Production With .. . 


SPATTER-NOX—Reduces weld spatter 50-75%; 
cuts cleaning time 50%; increases welding 
speed ae ~~ oat and is a good Extra quality—A large 
oundation for paint. Simply brush or spray ; 

on. Covers 650-700 sq. ft. per gallon. Low Ceney to emee See 


priced—$i.75 per gallon. STEEL BAR CLAMPS 

SPATTER-OFF — A companion water soluble CARRIAGE CLAMPS 

product. Used where welds are to be pickled SPECIAL WELDERS 

for galvanizing, sherardizing or plating. C CLAMPS 

Spatter-Off is non-fuming. Covers 500 sq. ft. 

per gallon. Low priced—$!.00 per gallon. HANDSCREWS 
Send for Catalog No. 16 


Write for latest descriptive bulletin or trial sample 
UNIVERSAL POWER CORPORATION | ADJUSTABLE CLAMP CO. 
"The Clamp Folks" 


4299 Euclid Avenue Cleveland, Ohio 
. = N. Ashland Ave., Chicago, aA. J 
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Why play blindman’s butt? 


“Some people waste a whole evening trying to find a 
‘nice,’ ‘cheap’ place to stay. Not me! I pick out a good 
hotel and my worries are over. Everything I need is 
right at my elbow.” 





J. D. Findlay, Raleigh, N. C. 
AMERICAN HOTEL ASSOCIATION 


FOR A FRESH START 


STOP AT A HOTEL 

















to maintain it operated for a predet 
mined time interval after opening of 
circuit; the timer is actuated by a m: 
responsive to movement of the 
tactor element. 





Automatic Welding Guide 


2,306,050. George J. Frischmann, 
Queens Village, N. Y., assigned 
Metropolitan Engineering Co., Br 
lyn. Filed April 19, 1940. Issued D¢ 
1942. 

Referring to an automatic, met 
arc welding head through which coated 
electrode wire is fed continuously, 
patent covers an electrode guide tub 
supported by the welding head, a 
tallic nozzle arranged to receive a 
guide the electrode to the work, and 
combined water jacket and clamy 
securing the nozzle to the. guide tube 
The two separate pieces for clamping 
guide tube and nozzle have passag 


for circulating a liquid cooling med 
>» 
Resistance Welding Control 


2,306,428. Francis G. da Roza, F: 
dale, Mich., assigned to General Motors 


Corp., Detroit. Filed May 21, 1941 
Issued Dec. 29, 1942 
This patent refers to a 


welding control apparatus having a 
rality of electric discharge devices « 
immersed ignition electrode typ 
nected in inverse relation between th 
source and load. It covers the ci 
interconnecting the ignition electrodes 
and the source and a_ synchror 
switching means connected into the 
cuit for controlling the periods of « 
gization of the ignition electrodes 





Locking an exclusive feature 


““Slip-on’’ 








The patented cartridge holding the spark 
metal locks exactly in correct position, 
permitting instant replacement. Get ac- 
quainted with the many other superior, 
exclusive features of Improved “Round 





File.” 


The Improved “Round File” Gas Lighter 


Circulars and prices on request. SAFETY GAS LIGHTER CO. ( 


Est. 
1901 
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Protective 
Garments 


Pay Handsome 
Dividends in 
Safety, Health 
and tnoreased 
Production. Eyv- 
ery Weldor Needs 
Good Protection. 


COMPLETE 
SAFETY PROTECTION 


"From Head to Toe" 


Overalls, Pants, Coats, Aprons, Bibs, 
Chaps, Sleeves, Capes, Spats, 
Short Jackets 


Practical Designs Approved 
by Weldors 


Singer Safety Clothing incorporates 
all the protective features, all the 
conveniences, developed with the help 
of weldors on all types of welding 
jobs. It has met the test for safety 
and comfort. 





PROMPT DELIVERY 


Inquiries invited from jobbers. 
Write for catalog and price list. 


SINGER garments are all 
made of special “Chrome 
Tan” leather—heavy, soft and 
pliable. Perfection down to 
smallest details. 


SINGER LEATHER CLOTHING CO. 


Sole Manufacturers of Singer Protective Clothing 
—the Standard Line Since 1930 


129-135 North 12th Street Philadelphia, Pa. 





TWECO 
“HOLGRIP” ELECTRODE HOLDERS 


Fully Insulated 





“Hol-Grip” Sr. 


TWECO “Hol-Grip” Holders are now made in the 150 
ampere Jr. size, 300 ampere Sr. Size, No. 500 (500 ampere) 
size, and Super Model (600 ampere 2” and 5%” electrode 
capacity). Write for new TWECO General Bulletin 
No. 1943-G. 


DELIVERY ?--YES!! 


TWECO PRODUCTS. 


Why? The answer is we manufacture only Cable Con- 
nections for Electric Welding and are tooled to deliver 
the goods. 


Delivery is still prompt on all 


See your local distributor or write us for more informa- 
tion on: 


TWECO GROUND CLAMPS 
ELECTRODE HOLDERS 





CABLE CONNECTORS 
CABLE LUGS 


TWECO PRODUCTS CO. 


English at Ida Wichita, Kansas 
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DON'T SCRAP IT 


WELD IT 
YOUR PART IN THE WAR PROGRAM— 


CONSERVE 


LABOR AND MATERIAL 


FUSE-WELL RODS 


FOR YOUR CAST IRON 


The Chicago Hardware Foundry Co. 
Dependable Since 1897 
1242 Engineering Building 
NORTH CHICAGO, ILLINOIS 











WRITE FOR FREE 
INFORMATION 


\ ¢ ; some 
i on which 
an c juipme nt 


If you operate can save 


, ‘ ar, you 
urfaces are subject to extra n sno such areas. 
Ss « fac ‘ be 
i money by hard surfacing 1 great 
ime ar ane te rted § . 
= f satisfied users have repor . kl _ 
Scores OF “ Hard Surfacing ce 


h Bergstrom 


n wear resistance. Easily 
with free- 


ned to 


success wil 
trodes. Give maximut ages 

-d in any position. AC 0 | eae 
a Six types—each desig 
) ste for full information. 


ap 
dom trom 


do a specific job. 


BERGSTROM = 


URFACING ELECTRODES 


porosity . 


Wr 


HARD S 


UNITED STATES STEEL SUPPLY CO. 


formerly Scully Steel Products Company 
CHICAGO - NEWARK, N. J. - PITTSBURGH 
CLEVELAND - ST. LOUIS BOSTON 
BALTIMORE + ST, PAUL-MINNEAPOLIS 














LOW TEMPERATURE 
WELDING 





Large two cylinder alr compressor with badly cracked 
water jacket. Salvaged with Castolin Eutectic Low Tem- 
perature Welding Alloy. No general preheating. Time: 
1% hours. 


IMPROVED RECLAMATION OF 
CAST-IRON CASTINGS 


HY waste time and materials? 

Reclaim broken, cracked, worn 
or defective castings, easily, eco- 
nomically. Use Castolin Eutectic 
Alloy No. 14 (gas welding) and Casto- 
lin Eutectic Alloy No. 24B (AC-DC 
metallic arc). These new low tem- 
perature welding alloys assure you 
of a completely machinable, color 
matching, stress and distortion free 
weld every time. 


Prominent manufacturers now use Castolin 
Eutectic Low Temperature Welding Alloys 
No. 14 and No. 24B in place of “hard to 
get” bronze welding rods. Castolin Eutectic 
Alloys No. 14 and No. 24B contain no scarce 
metals . . . available with priority A9. 


WRITE FOR DATA BOOK K8 


Castolin Eutectic Low Temperature Weld- 
ing Alloys are the original low temper- 
eoture alloys that are _ revolutionizin 

production welding, maintenance weld- 
ing and or in war plants through- 
out the nation. There are 38 specialized 
rods for every metal and every welding 
job. Made only by Eutectic Welding 
Alloys Company. 


Tool Salvaging Poster for Your Shop Free! 


Ath tevate 


WELDING ALLOYS CO. 


N Y . 
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Welding Jig 
2,304,493. William Edmund Bullock, 
near Compton, Wolverhampton, Eng- 
land, assigned to Guy Motors Ltd., 
Wolverhampton, England. Filed Janu- 



















































































ary 27, 1941. Issued Dec. 8, 1942. 
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On the rigid base of this jig are 
mounted plate-supporting members, 


which are adapted to support plates in 
the planes in which they are to be 
butt welded together and have their 
upper surfaces recessed to receive 
backing metal strips. Pivoted arms as- 
sociated with the  plate-supporting 
members carry clamping devices to ex- 
ert a resilient pressure on the plates; 
these arms may be locked against the 
reaction of the clamping devices. 


» € 


Coated Electrode 


2,303,746. Theodore Ephraim Kihl- 
gren, West New Brighton, Staten 
Island, N. Y., and Raymond Francis 
Vines, Plainfield, N. J., assigned to The 
International Nickel Co., Inc., New 
York City. Filed Nov. 29, 1941. Issued 
Dec. 1, 1942. 

This patent pertains to an arc weld- 
ing electrode having a specified coat- 
ing and to the method for forming this 
coating. The dry ingredients—about 50 
to 90 parts calcium fluoride, about 50 to 
10 parts sodium fluoride, at least 10 
parts titanium and carbon—are mixed 
together to form a substantially ho- 
mogeneous dry powder. A solution of 
dextrine and water is prepared by heat- 
ing for at least 15 min at a temperature 
of about 155 to 185 F. The dextrine 
solution is then combined with the dry 
powdered ingredients to form a plastic 
mass, which is extruded around the 
welding electrode and dried to produce 
a coating having satisfactory adhesion 
and uniform burn-off. 


» ¢ 


Projection Welding Method 


2,303,933. Douglas A. S. Hale, Ram- 
sey, N. J., assigned to Bell Telephone 
Laboratories, Inc., New York City. 
Filed Feb. 5, 1942. Issued Dec. 1, 1942. 





A method of joining a thin laminated 
piece of metal of comparatively high 
melting point to metal of a compara- 
tively low melting point. The method 
consists in forcing an opening with up- 


turned edges in the thin laminated 
piece, pressing the upturned edges 
against the other piece, and passing 


THE 





welding current through the 
tion thus formed until molten met 
the low melting point wells up thr 
the opening in sufficient quantit 
| form an interlocking key 
| >» « 


Electrode Holder 


2,305,189. Frank J. Nowicke, Han 
Filed July 14, 
1942. 


| Md. 


1942 
| 15, 


Issued 











An h ride r comprisit 


t 


electrode 


tending flat portions of the jaws b 
pair of bolts. One bolt passes 
the guard to lock it to the nn 


pair of jaws, a guard and a conn 
within the guard. The conn 
| tubular member housing one end 
| electrical conduit; it has a flat | 
| which is secured to the rearwardly 
j 


therar 


» 


Crater Eliminator 


Issued Dec. 15, 1942. 











preventing the fort 


method of 
tion of a crater at the conclusion of 


| 
ee. 
| 


electric arc welding 
method comprises the maintaining 
substantially constant 
| arc voltage while gradually and wu 
formly reducing the arc current fr 
a normal value unti! melting of 

electrode has substantially stopped 


the arc breaks of its own accord 


operatior 


arc 


» ¢ 


Multiple Spot Welder 


2,304,121. Hugo Purat, Detroit, 
signed to Progressive Welder Co., 


troit. Filed Dec. 13, 1940. Issued D 
8, 1942. 

This patent refers to the combinat! 
of a movable electrode, the means 
moving it into engagement with 
work, and the means for suppo 


and for completing an electrical cir 
to the electrode. The latter compris 
a member having a conductiv 
complemental in form to and releasal 
engageable with ‘the electrode cond 
tive surface. 
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2,305,206. Karl Strobel, W! 
Calif., assigned to Stroco Products 
Inc., Los Angeles. Filed April 30, 1 
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operators’ demands for uniform coatings more 
easily when PQ Silicate is used as the binder. 
Today’s popular rods are bound with PQ Sili- 
cates. They add strength to the cement, and 
keep slag loss at a minimum. 


Submit your coating problem to PQ. Our Tech- 
nical Department has wide experience adapt- 
ing silicates to various formulas and can be 
helpful with your special coating requirements. 


Uhiladulfohig uate lb 


General Offices and Laboratory: 125 South 3rd Street, Philadelphia. 
Chicago Sales Office: 205 West Wacker Drive. Stocks in over 60 cities. 


SILICATE OF SODA SPECIALISTS 


LYON-Raymond 


On this standard model 
shown, 


Table Lifts 
14” Hydraulically 


Table Tilts 
90° Hydraulically 


Table Rotates 
360° Manually 


Power Rotation 
Available 


Quality of welds greatly improved by posi- 
tioning. The time saved by this LYON-Raymond 
Positioner will surprise you. 


Write for our new bulletin. 


LYON-Raymond Corporation 


212 Madison St. Greene, N. Y. 
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JUST WHAT THE 





WELDER orpered/ 


ics lomfo 


WELDER’S 
MODEL 


METAL FUME 
RESPIRATOR 


U. S. Bureau of 
Mines-Approved 









Designed for use under all types of welding helmets—com- 
pact, light in weight, providing approved protection 
against harmful metal fumes—this special Comfo model 
clicks with the welder’s demand for an efficient metal fume 
respirator suited to his job. Guarded double-seat exhalation 
valve, twin side-placed replaceable filters, flexible molded 
facepiece furnish comfort and service already proved by 
thousands in use. Write for Bulletin No. CR-8! 


MINE SAFETY APPLIANCES CO. 


Braddock, Thomas and Meade Streets, Pittsburgh, Pa 


District Representatives in Principal Cities 














MAKE YOUR OWN 
CUTTING TOOLS 


with the new 


COLMONOY 
W CR ALLOYS 


Bridge the gap between 
high speed steel and the 
carbides. Reclaim old, and 
make new cutting tools by 
welding. The process is 
simple. 


To fabricate a typical tool— 


1, Undercut carbonsteel 
shank, leaving a fillet 
for ease in welding. 


>. Fill undercut, using 
ordinary hard facing 
welding procedure. 


3, Hot wipe, to approxi- 
mate shape, to save 
grinding. 

4, Wet grind, using sili- 
con carbide rough 
and finish wheels. 





WRITE FOR LITERATURE 


Immediate delivery of all grades of 
WCR Alloys at all branches 


WALL-COLMONOY CORP. 
720 Fisher Bidg., Detroit, Mich. 


Branches in New York City, Blasdell, N. Y., 
Chicago, Tulsa, Los Angeles, and in Canada 
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671 WEST OHIO STREET 
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Fe ohuslows 


FLUXES 


Different 


FLUXES 


Each for Specific Jobs 


Yes,—Krembs makes 89 different Fluxine fluxes—each for a 
specific metal joining purpose—each the result of over 67 
years of chemical and metallurgical 
group you may select one to give 
welding, brazing or silver soldering ‘ob 

With Fluxine Fluxes you can meet Army, Navy and Air 
Corps specifications. Explain your metal joining problem fully 
and a sample with instructions will be sent free. 


KREMBS AND COMPANY 


Chemists and Metallurgists Since 1875 


PES RAN HG 





oe gpa From this 
erfect results on your 
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eeti cuca’ 
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WANTED 


SUBCONTRACT 
WAR WORK 


FOR SURPLUS FACILITIES 


64,000 sq. ft. of ground space. Large 
railroad sidings. 130 ft. of navigable 
water front. 10 and 15 ton derricks 
with 100’ booms for handling and 
storage of heavy objects. 


3 shears for cutting bars up to 3” 
diameter. 


3 Machines for bending bars up to 
If,” diameter. 


3 wire straightening machines 


for +14 gauge wire to 9/16” 
wire rod; lengths up to 25’. 





Spot and Arc welding equip- 
ment. 


Our regular business in reinforcing steel will be 
continued and our usual type of service furnished. 


CAPITOL STEEL CORP. 


OF N.Y. 
STEEL FOR CONCRETE 


15 E. 40th St. New York, N. Y. 
Telephone MU. 3-7479 


Jersey City—Baltimore—San Juan 
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TO JOIN ALL METALS 





Proven Best ... by the Overwhelming 


Demand of America’s Welders 
Not just because it is the safest goggle and most comfort- 
able, but also because it gives longer wear with minimum 
care under the severest conditions. Among its many fea- 
tures, welders prefer the patented ventilation feature—its 
light weight of less than 3 oz. with lens—its sturdy, dur- 
able plastic construction—and its covered ball chain bridge 


adjustable to 1/1000 inch 
* write for CATALOG 


Slim Manufacturing Co. 


626-2 N. Aberdeen St. Chicago, Ill. 





The Only Helmet Adjustable from the Side While 

On the Head! Has a soft, cushioned head-band pad 

with adjustable chin rest. 3 models. 

No. 406 Helmet has standard glass holder without 
lift-front feature. 

No. 407 Handshield with standard glass holder. 

No. 409 Helmet with lift-front glass holder. 


| CHICAGO EYE SHIELD CO., 2399, Warren Boutevara 
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Subaqueous Stud Gun 
2,307,026. John D. Crecca, 
States Navy. Filed Oct. 25, 1940 
Jan. 5, 1943. 








An 
water 
plunger, suitably insulated and 


arc welding stud gun 
welding \ sprins 


ed by a watertight gland, 
mounted within a_ watertight 
body. One end of th 


beyond the walls of the b« 


other end terminates in a latchi 
that is engageable with a s; 
latch. The latch is disengage 
movable core of a_ solenoid 
being movable only whe 


energized. When latch is eng 


| head, a pair of contacts are cé 


connected by a circuit closing 


tive member insulatingly carri 
other end of the plunger. Thi 
circuit also includes a waterti 


for closing the circuit and a means 


| 





erned by the control circuit to 
welding current to a stud in an elt 
holder affixed to the extending 

| the plunger. Longitudinally yieldal 


| stud is to be 





legs rest against the work piece 
weld 


Flame-Cutting Machine 


2,305,909. Fred Stoneberg, ( 
assigned to Gaso Equipment 
May 31, 1941. Dec. 22, 


[ssued 





flame-cuttil 


covers the Caf? 


Pertaining to a 


tus, this patent 


torch-supporting bar and universal 


justed cutting 
mounting the head on 
bar, a tracer wheel on the 

for guiding the movements 
tractor 
change speed n 


] 
one end 


carriage, and a 
motor and 


operates 


tion of the bar and movabl 
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head, the means 


*which are mounted on the central 


Co. Fil 
104 


194 
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EFFICIENT 
ECONOMICAL 








DEPENDABLE 





* 
For 
Welding and Cutting 
Specify 
NATIONAL CARBIDE IN THE RED DRUM 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York, N. Y. 




















AU TO MATIC 
Protection /or your 


RECTIFIER TUBES 






Thousands in daily 
use are keeping 
equipment in good 
operating condition 
and minimize costly 
tube replacements. 


For time delays of 
up to 3 and § 
minutes. 


OTHER U<a77Cz TIMERS 


Interval, Cycle and Double Cycle Timers, 
Multi-Contact, Percentage and Impulse 
Timers, Time Delay Relays, Running Time 
Meters, Time Switches. 









—. - a 
yt: R.W. CRAMER COMPANY )n. 
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With an APeCO Anyone Can Make 
Exact Photographic Copies of 
Blueprints, Letters, Specifications 
Orders, Tracings -- Anything Typed, 
Printed, Drawn or Photographed! 
Easily and Quickly! 


$ FOB 
CHICAGO 


IMMEDIATE DELIVERY 


on machines and supplies. Learn 
how others in your field have 
SAVED MAN-HOURS while 
speeding production. Write for 
time-saving facts. 


WORK OF 3 PEOPLE 
IN MY DEPARTMENT 


APECO DOES THE 





Any boy or girl can do all your copying 
work—better, faster, privately—releas- 
ing Draftsmen, Clerks, Typists AND 
THEIR EQUIPMENT for other work. 


APECO PHOTO COPIES 


are identical copies—clear, sharp, dur- 
able — legally accepted. No proofread- 
ing! No errors! With APeCO you can 
make Photo-tracings direct from draw- 
ings, blueprints or old tracings. 


APeCO makes copies any size up to 
18x22 Ist copy in 3 minutes, 120 copies 
an hour—right in your own place—any- 
time, day or night. No skill or darkroom 
needed! Foolproof! Nothing to get out 
of order 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St., Dept. CR-1, Chicago, til. 
REPRESENTATIVES IN ALL PRINCIPAL CITIES AND CANADA 








PRODUCTION 








@A non-ferrous alloy of chromium molybdenum, copper, 
manganese and carbon 

@ Deposits show extreme resistance to abrasion; withstand 
severe impact without shattering 

@ High resistance to acid and alkaline corrosion 

@ For A.C. or D.C. Arc and Oxy-Acetylene application 

® May be applied to all grades of steel and cast iron 

@ Ideal for setting carbide inserts due to high tensile strength 
of the deposits, which approach 90,000 psi. 
Wherever severe impact and abrasion are encountered, use 
RESISTO-LOY. 


iSOROD ‘ . Self-hardening alloy that is truly 


forgeable and highly abrasion-resistant. Easily applied. 
Deposits of Isorod can first be controlled for a hard facing 
metal deposit and then by a slight change in technique, 
provide a deposit with extremely high tensile strengths for 
joining parts subject to heavy service. 





Write for Application Details and Specifications 


THE RESISTO-LOY CO. 


GRAND RAPIDS, MICH. 

































Meptae ARC ) | Spot Welding Gun An electrode holder comprisit 4 
EER: N | 2,304,975, Ralph Warrender, Sharon, 1° ogre of pre se mat ia 
Pa. Piled Sept. 6, 1941. Issued Dec. 180 Oe Clongated’ On 
IMME. 1942 , * housing. At one end of the hous 


conductor cable is connected, and at 
the other end is a shank having a] 
tudinal channel. A stationary jaw 
Operates with a pivoted jaw on 





On all Trindl Welder 
models on properly | 








extended shank, while a bar, slidable in the « 
priority nel, is hingedly connected to the 
ratings. oted jaw. An insulating sleeve is 


cured to both bar and shank, and 
a coil spring in the housing actuates 
the bar in a direction to close the 
pivoted jaw. The jaw may be opened 4 
manually against tension of spring. 


A brazing or welding gun in the form 
of a pair of tongs comprising a pair 
of conducting members, each of which 
includes an insulated handle and a jaw 
for retaining a removable electrode 
The conducting members are pivotally 
affixed to each other and insulated from 
one another. In each member, channels Sheet Metal Peener 
are provided to receive a cooling agent, 2,304,976. Michael Watter, Phila : 
which is allowed to circulate through- delphia, assigned to Edward G. Budd t 
out both members by means of an inter- Mfg. Co., Philadelphia. Filed Sept. 7 ° 
connection for this purpose. The two 1939. Issued Dec. 15, 1942 § 
handles are connected with a suitable : 

é 


» « 





current source. 


» « 


Approved for High Speed 


Production Arc Welding Impact Welding 















Years of careful engineering and “‘job tested” 2,305,042. Ralph S. Thacker, West 

research have developed these outstanding Los Angeles, Calif., assigned to Leo M. Bi 

mines ect Tepecdabity. Tindl Wels. | Harvey, La Canada, Calif. Filed May t 

ers are now manufactured in a range of dis- 28, 1940. Issued Dec. 15, 1942. : 

shop ‘cad production welding Rong A This patent covers the process of i 

Trindl Welders. accessories and supplies for resistance welding which comprises (1) bat 

Seas and ee phone for increasing the pressure between two 2. 

2227-AH Calumet Ave. metallic elements in a continuous man- rq 

TRINDL PRODUCTS, Lid. cHicaco, ILLINOIS ner from a low value to a high value Pe 

and (2) passing a welding current be- i 

tween the elements for an interval be- ba 

ginning substantially above the low A method of postweld treating a § 

pressure and ending substantially below thin gauge sheet of metal in which sheet t 

the high pressure. The initial pressure distortions have been produced in the 4 
one-piece-back welders’ gloves forces the elements being welded into unwelded metal as a result of stresses 
Specially designed Stee!-Grip Weld- contact; the holding pressure (after ap- created incident to the heating and 
Ay A oar, Koop pre- plication of the current) allows the cooling of a row of spot welds. The 

duction “rolling.” Eatire back cut fused metal to congeal. A forging blow distortion-producing stresses are re- i 
heat-resletant leathers. No seams in may also be used to supplement the moved by permanently expanding the 
pg Sg ge oo continuous pressure. row of welds in the plane of the sheet 
ee eet et aie This is done by peening the sheet along 
To ae oe » « the row of welds, the successive peen- 
$).55, Cuplest other or. Order Blectrede Heldex ings being in substantially overlapping 


rect. 10% discount on 12 pair lots. relation. Through this action the dis 


benassi Setagae tana g _— 2,304,321. Henry J. Wagner, Jackson, torted unwelded metal is substantially 

INDUSTRIAL GLOVES COMPANY Mo. Filed Nov. 8, 1941. Issued Dec. restored to its initial undistorted co1 
201 Garfleld Boulevard Danville, Iinois 8 1942 dition 
Canada: Safety Supply Co., Toronto ’ . . 














AUTOMATIC SHAPE CUTTING 
MACHINES 


Popular models ~~ sizes. Gas and 
electric weldin er TIPS for 
various makes of torches. Safety Equip- 
ment and Clothing. 


Youl.BE WISE 


To Remember and Inves Independent Acetylene 
and Oxygen C yo ee valet . and price—avail- 
able on suitable priori now ty require- 


ments and rating "anew — vol be glad to obtain best 
possible schedule for 


INDEPENDENT Engineering Co. 


DEPT. 74 O'FALLON, ILLINOIS 





Large stocks—prompt deliveries. * — i 
RALL SUPPLY COMPANY, 110 E. 42nd St., New York, N. Y. 


WELDING ELECTRODES 
S T A 4 p OXY-ACETYLENE WELDING RODS 
Manufactured by 


STANDARD STEEL & WIRE COMPANY i 
Welding Wire Specialists Since 1921 Bolivar Pennsylvania 
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DP Mm Cet 


Herco A.C. Arc Welder 


PRECISION CONTROL 
STREAMLINED ARC 


X-RAY-TEST PERFORMANCE 


rcv 


Electric & Mfg. Co., Inc 
2416 Atlantic Ave 
Brooklyn, N. Y 


Variable core permits exact 
heat. Lower power cost. 24 
hour operation Larger 
electrodes — higher speed 


Lower production 





Best for Tinning and Soldering 
Je a. METAL BOUND 


TINNING COMPOUND 


Saves time and labor. Cleans and tins 
in one operation. 


METAL BOUND 


ALUMINUM SOLDER 


For tinning and soldering drawn and cast aluminum and Lynite. 
Gives a permanent job. 





Write today for our catalog and name of 
nearest jobber 














Models from 150 to 1500 Amps 


SPE-WELD 


Welding and Brazing Rods and Fluxes 
for all metals at Low Temperatures 


METAL-BOND MFG. co. gg gg ee 



























Learn ARC WELDING 


Mild Steel Electrodes 
Stainless Steel Electrodes 
Machineable Cast Iron Electrodes 


With training in this modern school 
you'll quickly be able to qualify fer 
the big pay welding jobs. Shop 
methods taught by expert 
Individual instruction on modern 
‘ e course, Tell 
about yourself in first letter. 


WELDING SUPPLIES HOBAR TRADE SCHOOL 


SPECIAL WELDING ALLOY CO., Inc. | ee 


27-26 Jackson Ave., Long Island City, N. Y. 









































We resharpen High-Speed Power Tools 











GREYHOUND 


EVER-KLEAR @OVee LENS 


THIRTEEN YEARS OF PROVEN SERVICE 
“VISION FOR VICTORY" 


CUSTOM-BUILT A.C. ARC WELDERS 






Safeguard your 
sight. Good sight 
is a precious 
possession; take 
the best possible 
care of your eyes. 
Ever-Klear Cover 
Lens will aid you 
= Solar ge 

ley W not pit . 
or allow molten sparks Power Factor Correction 
to fuse on the surface, 


Ever-Klear Lens at Small Extra Cost 
for bett Idi insuring clear vision at 
Ce Vas all times. Jobbers inquiries solicited. 


Size 2x4%” for arc-welding shields. .$2.40 per d i Co 
Sizes 46% to 50 MM. for goueies....360 per oar Greyhound Electric Mfg. ti Inc. 
PENN AVENUB 31 Grand Street. Brooklyn, New York 
F. R. FAULK, DISTRIBUTOR PITTSBURGH, PA. Buy War Savings Stamps and Bonds 


6 Models—Ranging from 100 to 500 Amps- 
Priced from $69.00 to $395.00 





Immediate Deliveries 
Low Operating Cost 
Continuous Operation 







Employ 























Special 
WELDING 
POSITIONERS ot <lntgn ena ‘mse resus a tue esis 


_ 











We Solicit Special Positioning Problems 


Submit your out-of-the-ordinary positioning problems to us for solution. 
BENTLEY designers and engineers can provide the correct answer. 


























ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELECTROLOY 
ALLOYS cover the full range of physical properties necessary to the manufacturers and users of resistance 





Seam ide 
welding equipment. 
Butt Consult our engineers on your resistance welding electrode and die problems. 
Flash Please submit drawings or samples. 
Projection Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Imc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 
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Soldering Iron Feed 


Wd 4 Nel zen’.'2-) (e1-145 Perper te 
| ee ee 
| es<- pd EX. ’ 


1042. 


Single-Operated and Multi- 
Operated Are On the Job 
24 Hours Daily 


Production Becomes 


E ¥ ¥ be ip . +! 
PRODUCTION A solder wire feeding devic 


soldering iron. Elements are 


° carried by the soldering iron : 
When Using he , 


with rear end rockably mounted 
; | support, and a guide for dir 
LARKIN WELDING MACHINES solder wire to the tip of the iror 
guide is carried by the forward e1 
LARKIN LOCKWELD ELECTRODES gale ie ox | 


plate; a spool holder is arrat 
4 > 
‘ | intermediate the ends of the plat 
LARKIN ACCESSORIES & SUPPLIES ‘Gageterperggheivgededeag® 
Write for Catalog No. 90A : | the holder. A manually-actuated 1 
° : | feeds the solder wire from the 
Speedy Deliveries gay Pe a ml ag through the guide, and a thumbpi 


| provided for rocking the plate in 
MANUFACTURED BY | 


LARKIN LECTRO PRODUCTS CO. =e 


220 Taaffe Place, Brooklyn, N. Y. * Sales offices throughout the country » &¢ 





Resistance Welding Appertiny 
‘ | 2,304,021. Charles H. Rippl, Cleveland 
R d ’ R W ld 9 G l assigned to The Clark Controller Ca, 
l O ay € ers ogg es Cleveland. Filed Feb. 7, 1936. Issued 
| Dec. 1, 1942. 
MADE FOR COMFORT AND SAFETY This patent pertains to a resistar 
| welder having movable electrodes 
| ments are: a fluid pressure supply line; 
| means for introducing fluid under pr 
sure; ‘means responsive to. the 
| pressure to move the electrod 
| engagement with the work; air 
sure supply and distributing lines 
mally out of communication with ea 
| other; a switch communicating 
| the air distributing line and abl 
control the circuit to the elect: 
a valve, controlling communication b 
Rido’ Ray Welders’ Goggles possess a reputation for complete tween the air lines and movable to 
dependability. Light-weight, ample ventilation, perfect fit. Lenses open position by the fluid pressu 
can be changed instantly. flowing through the fluid supply 
| which is able to close the circui 


PROMPT DELIVERY | timed relation to the closin 


‘ ? ‘. . | circuit, a means responsive 
Stocked by leading jobbers, or write direct lik -cheneere: sees ane fr 


| distributing line opens the switch 


HARRY BUEGELEISEN, Inc., Sole Mfrs. adjustable means is provided for regu 
181-183 Pacific Street ° Brooklyn, New York || '2ting the switch-opening means i 


| der to control the time interval 


Manganal SPECIAL Tite-Kote Welding Electrodes 
for A.C. and D.C. welding of 


WORN and BROKEN MANGANESE STEEL PARTS 


MANGANAL Tite-Kote 11 to 134% Manganese Steel 
Welding Electrodes possess a special self-peeling flux coat- 
ing that in no way retards the quick cooling of the weld 
deposit. Weld deposits can be peened while hot without the 
danger of pounding slag into the weld metal. The welds 
possess the same ductility and toughness secured with use 


of Manganal Bare Welding Electrodes. a 
Write for name of nearest MANGANAL distributor. EA fac c || 


STULZ-SICKLES CO. ,...ii:... 91 N. J. Railroad Ave., Newark, N. J. 
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